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THE LEAD BATH. 

Melted lead for heating steel articles to be hardened 
has become quite common in shop use. There was a 
time when it was employed only for articles of varying 
thickness, so that the part to be hardened could be 
heated; while that to be left annealed need not be 
greatly warmed; but it has been proved that a more 
even heat can be obtained on articles of even size, as 
well as on those of varying dimensions, by the lead 
bath, and that the heating can also be done quicker 
than over a charcoal Are. There is another advantage 
in the lead bath heating, one of great convenience at 
times, and that is that the article to be heated may be 
kept an indefinite time in the hot lead without being 
burned ; it will not get beyond the proper heat for 
hardening. 

There is an improper use of the lead bath in the 
attempt to employ it for drawing to temper ; the bath 
will do its absolute will, and as evenly and indiscrimi- 
nately reduce the hardness as it heated the steel. This 
uniform drawing is not always desirable ; there are 
tools and other pieces that require careful management 
and much humoring to bring them to their proper 
degrees of temper. This cannot be done in the evenly 
heating lead bath ; the proper drawing is either over 
a clean charcoal Are or in a bath of heated sand. 
Whenever the last can be used, it is preferable on all 
accounts. 

Of course, such drawing must be done to color, 
and this is one of the advantages of the lead bath for 
heating for hardening; the steel does not contract an 
oxide so thick or so discolored that the steel itself may 
not be seen. In heating for hardening in a fire the sur- 
face of the steel is burned, so that it contracts a coating 
that must be removed by direct abrasion, before the 
true surface of the steel can be seen. But in lead heat- 
ing the lead appears to be a defense against the oxygen 
of the air, and the steel comes out clean. The writer 
has made tests that prove that the surface of machine 
polished steel coming from the lead bath, and being 
chilled in a pickle or in water, will show every grada- 
tion of color as to temper without being previously 
scoured or brightened. 

The lead bath must be of pure lead. It will not do 
to use the sheet lead of old eaves, gutters, and the pipe 
of old drains from sinks, eaten half through with at- 
mospheric acids and the worst corrosives of the 
kitchen; the lead must be chemically pure. Buy 
lead in pigs from the mines — the Gralena brand is re- 
liable — or buy the somewhat higher priced bar lead. 
Both are as nearly absolutely pure as is possible. 
Melt in a plumbago .crucible or an iron pot. Heat the 
lead to a cherry red and keep it so. Cover the surface 
with charcoal dust. Suspend or immerse the articles 
to be heated in the bath until they are heated through. 
They need no attention until you are ready to harden ' 
them. No pewter, type metal, or junkshop stuff will j 
do for a heating lead bath; the heat cannot be even, 
and the bath will not be clean. ! 

There are exceptions to the objection of drawing in | 
the lead bath. Sometimes there are portions of an arti | 
cle that require softening or annealing, while the re- 
mainder is left hard. In such a case the portion to be 
softened may be immersed in the bath and be anneal- 
ed without affecting the other portions, as would be 
done by radiant heat. 



occupy more room in the pocket than a small cigar 
case. In the United States the carbon wadding has 
met with favorable results, considering the short time 
ir, has been here. Prof. Lewis A. Sayre, Dr. Pihlgren, 
Dr. HazeltOn, Dr Phelps, Dr. Theel, and others speak 
of it in the highest terms. For disinfectant purposes 
the diamond coal is said to stand alone, unrivaled. 

It would be impossible in a small space to state all 
the particular advantages of this invention for techni- 
cal purposes, but we shall mention a few of the princi- 
pal ones. It is one of the best insulators for cold or 
heat, and has as such caused considerable attention 
both in Europe and here. For steam packings it is said 
to be without a rival, because it is an excellent non- 
conductor of heat, and is very light. It is stated to be 
the best filling for safes, refrigerators, etc., and for 
this purpose only it may be considered of inestimable 
value. For producing fireproof roof coverings, mortar, 
painting woodwork, railroad bridges, etc., to prevent 
them from destruction by fire or rot, the diamond coal 
has a very promising field. 

Extensive experiments have been made with the 
diamond coal in the electrical field, and it has shown 
even here its real value, and promises, so we are told, to 
he the best material for the carbons in the electric light. 
Other uses for this invention are in the manufacture of 
dynamite and gunpowder, for, by a very simple chemi- 
cal process, it can be completely converted into char- 
coal of the purest quality. Several other uses can be 
made of this coal, and it is alleged that Mr. Wester- 
lund, by his invention, has given the world a new ma- 
terial, which will most forcibly make its headway into 
the different branches of industrial interests. 

This invention has been shown and recommended by 
the principal chemists and physiologists, and such 
eminent men as Professor A. E. Nordenskiold, Professor 
Erick Edlund, of the Academy of Sciences, etc.. 
Professor V. Eggerts, of the College for the Sciences of 
Mining, etc.. Professor E. M. Edholin, Chief Surgeon 
of the Swedish Army and Physician in Ordinary to the 
King, etc., Surgeon-Major H. W. Hulphers, Physician 
to the King, and many others. 

Patents have been obtained, besides the United States, 
in Sweden, France, England, Germany, Belgium, Aus- 
tria, and Russia. Engineer Westerlund has associated 
himself with one of Stockholm's most prominent firms, 
Elf wing & Co., and one of the principals of this well 
known house, Mr. 0. M. Ohrnell, is now here in New 
York, where he has opened an exhibition of this new 
invention at Cooper Institute, room 35. 

« I » > » 



A Neiv Swedlsb Invention. 

The Swedish eivil engineer A. F. Westerlund, of 
Stockholm, has lately obtained letters patent of the U. S. 
for a very useful invention within the chemical and 
technical branches of Science. It consists in the pro- 
duction of an almost incombustible coal, which stands 
between the graphite and the diamond, and is conse- 
quently named diamond coal. Its production is very 
simple and inexpensive, and the invention so import- 
ant for both hygienic and technical purposes that it 
can almost be looked upon as the Columbian egg. 
This invention can be divided into two t>ranches, one 
for hygienic and the other for technical purposes, 
which latter have not yet been fully compiled. The hy- 
gienic part is based principally upon the production of 
a coal in felt form, which through its antiseptic proper- 
ties has created quite a sensation within the medical 
fraternity, both here and abroad. It is known under 
the name of carbon wadding. The highest testimonials 
of the first military surgeons of Sweden havebeen gladly 
given to the carbon wadding, and it has been introduced 
into the principal hospitals in London. It can be 
made from any vegetable substance, such as moss, 
hay, straw, cotton, paper, cork, wood shavings, etc. 

Prof. Esmark, Surgeon-Greneral of Germany, has 
given the invention -the very best recommendations, 
and the carbon wadding is now in use in the English 
navy. A large shipment has gone to the Soudan. The 
Samaritan Society's most activemember in Lonilon, Mr, 
Macleer, considers it one of the best dressings for exter- 
nal injuries, to be applied as the first bandage in any 
case of necessity, and says that no home should be 
without it. Every conductor, polic*' officer, fireman, 
and traveler should always carry with him a pocket 
bandage, which is always ready for use, and does not 



B emarkable Race of Steam If aehts. 

The second annual regatta of the American Yacht 
Club, on the 16th of July, over the course from Larch- 
mont. N. Y., to New London, Conn., distance 93 miles, 
resulted in victory for the Stiletto. The day could 
scarcely have been more favorable, for not a breath 
of wind was stirring strong enough to ruffle the smooth 
waters of Long Island Sound. As was expected, the 
already famous little Stiletto was the center of attrac- 
tion: she made the run over the course in 4h. 49m. 54s., 
coming in ahead of all competitors. Mr. Gould's well 
known yacht, the Atalanta, made the second best re- 
.cord, having taken but four minutes more than the 
Stiletto. Cramp's new yacht. No. 346, also did remark- 
ably well, being only 13 minutes behind the Atalanta. 
Two prizes were awarded the Stiletto— the Commodore 
Cup for the best time over the course, and the Isher- 
wood Cup for the best time in her class. Other cups 
were also won by boats in different classes. The 
Emery Cup in the first class was not won, as the 
Atalanta was the only eligible boat, and it required 
two starters to make a race. Seventeen steamers were 
entered, as follows: 

Name. Draught. Owner. 

Lagonda 118 ft J. C. Hoagland. 

Eadha 135 ft J. M. Seymour. 



Promise. 
Stiletto.. 
Lucille. . 
Norma... 
Sophia . 



90 ft A. De Cordova. 

91ft John B. Herreshoff. 

63 ft. 9 in John B. Herreshoff. 

131 f t. . . . Norman L. Monro. 

100 ft. 1 in C. H. Osgood, 

Utowana 122 ft W. E. Connor. 

Lucille 88ft.3in Jas. N. Waterbury. 

Eival 87ft.8in J. A. Baker. 

Skylark 74 ft. 3 in A. E. Bateman. 

Aida 90ft W. P. Douglas. 

Atalanta 328 ft Jay Gould 

Sphinx 52ft Cyrus W. Field, Jr. 

Cramp's 148 ft Cramp & Co. 

Hornet.... 37 ft P.A.Mitchell. 

Viola 52ft.9in J.P.Kennedy. 



At the last annual meeting of the Sturtevant Mill 
Company, Mr. E. C. Huxley, of Boston, was elected 
president, and has assumed the general management 
of the business. Mr. T. L. Sturtevant was re-elected 
treasurer. Their machines for crushing and grinding 
ores, phosphates, etc., are the first ever constructed 
where the material crushes and grinds itself, and re- 
cent testimonials from various parties using them for 
several months are very gratifying to the company. 
The oflHces of the company are at 89 Mason Building, 
Boston. 
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Carriage by Electrle Wire. 

This is a wire line for carrying freight or passengers 
by electricity through the air. The wires or cables in 
double line, and about eight feet above the other, are 
corne upon stout posts about the same as the electric 
light cables are, and the cars or crates for carrying pas- 
sengers or freight are suspended from the upper cable 
and supported or borne upon and guided by the under 
cable as if it was a rail. The lines are adapted to loads 
of a few hundred pounds each up to a ton weight, in- 
cluding the car, and, as in the case first mentioned, the 
cars are designed to be sent with great frequency and 
in any desired number. The driving power is electri- 
city, supplied by steam engines and dynamos at the 
termini of the line, the carrying cables serving as con- 
ductors, .I'ust as telegraph wires or cables do, the cur- 
rent being passed by means of the car wheel axles 
and intervening wires through an electrical motor, 
which operates under or at the side of the car and 
travels along with it. We have seen a model of this in 
operation, the model being large enough to carry a load 
of about one hundredweight over a line of about one 
hundred feet in length. The electrical motor used to 
work this model was an Edgerton of the size employed 
to drive a sewing machine. So far as smooth move- 
ment and speed are concerned, and to all other appear- 
ance, the device works in a satisfactory way ; but in 
this as in all other matters of the kind, as the readers of 
the Ledger have been frequently advised, no safe judg- 
ment-caiLbe made until the machine has been in actual 
operation for a faiTTSngtirDTIJinST^oInglfe-worirTlay" 
in and day out. — Phila. Ledger. 

^ I « I ^ — 

Climatology of the Pnget Sound Country, 

The inland waters of Washington Territory, Puget 
Sound, and its tributaries are frequently called the 
Mediterranean of the Pacific Coast, and justly so, for 
they are equally exempt from equinoctial storms. Sincie 
the Weather Bureau was established on this coast, the 
highest wind has reached a speed of only about forty 
miles an hour. During an observation of thirty-one 
years, the lowest temperature ever recorded was 10° 
above zero. The highest for the same length of time 
was below 90°. But in the interior and nearer the 
mountains, even but a little above the sea level, there 
are greater extremes of heat and cold. 

On this northwestern coast there are no extremes of 
cold in winter or of heat in summer. 

The " Kurosewo " are Japanese currents that set 
over to the northeast from Japan as they pass to the 
south of the Aleutian Islands, and strike the coast of 
Alaska about 60° north latitude, are deflected, or turned 
to the south-southeast along the coast of Alaska, Brit- 
ish Columbia, the United States, and Southern Cali- 
fornia, to Cape St. Lucas in latitude 33° N. This body 
of water has a current along the coast of one mile an 
hour. It is nearly five hundred miles off the coast and 
nearly~bne thousand fathoms deep. The year round 
this body of water is one-half a degree warmer off the 
coast of Sitka, Alaska, 57° N., than it is off the coast of 
Cape St. Lucas, which is 33° N. 

This body of water all along this coast has a tempera- 
ture of 55°, and does not vary from these figures more 
than 3° the year round; but increases some 10° as it 
passes to the westward. 

Now, this body of water has lost one-half of one de- 
gree in traversing three thousand miles to the south — 
quite one-half the distance from the North Pole to the 
equator. Probably the true cause of our mild winters 
is this vast body of water giving up its specific heat, 
and the aqueous vapor of the atmosphere giving up its 
latent heat by condensation, and vice versa for the 
summer months. 

From Oct. 15 to April 15 the prevailing winds of this 
northern coast are southerly, bringing air from a 
warm, tropical climate into a colder one, making the 
rainfall, as you go north, about one and a half inches 
more to every degree of latitude. This southerly wind 
causing rain, and a damp atmosphere, and together 
with the warm current of water flowing along the 
coast, may be another cause for our mild winters. 

Prom April 15 to Oct. 15 the prevailing air currents 
are from north to northwest. The atmosphere has 
given up its moisture by condensation in a cold cli- 
mate. On its passage to the south it is dry and con- 
stantly picking up or restoring the aqueous vapor and 
heat as it moves toward the south. The dryness of 
the atmosphere is the probable cause of our cool nights 
during the summer months, which in Seattle, for exam- 
ple (about 47° north latitude), never varies much from 
60° Pahr. at night, when at midday the thermometer 
has run up to 84°. A fall of 34° in two or three hours 
is not uncommon. 

Prof. Tyndall relates an instance in one of his ascents 
of Mt. Blanc where the heat of the sun was oppressive 
while traveling over snow and ice, and by getting under 
the shelving bench of rocks the cold was severe. This 
he attributed to the dryness of the atmosphere at this 
altitude. He also says: " If it were not for latent heat 
that is stored up in the aqueous vapor of our atmo- 
sphere, a single night would leave us in a frigid zone that 
would freeze vegetation from the face of the earth." 

This phenomenon frequently presents itself here. The 



cirrus or upper clouds will be moving from the north 
to the south, when the cumulus are moving in an op- 
posite direction. This shows that the summer winds 
are much more local, or are land breezes. 

Another feature of the winters on this coast is the 
" Chinook," or hot wind, which is a brisk breeze of 
thirty or more miles an hour. It will cut and melt 
eighteen inches of snow from the earth's surface pro- 
bably quicker than a tropical sun. 

It is not uncommon along the coast of California and 
Southern Oregon for three inches of water to precipitate 
in twenty-four hours, and this with a driving south 
wind. The large amount of latent heat that is stored 
up in the aqueous vapors becomes specific by condensa- 
tion in the warm or " Chinook " winds. 

These copious rains of California are a thousand 
miles south from Seattle, but the " Chinook " winds 
reach us unaccompanied by rain in twenty-four hours. 
In these " Chinook " winds the cumulus or lower clouds 
are passing very high in our atmosphere. Probably 
a large amount of the snow is wafted by these winds to 
British Columbia and Alaska, to be again precipitated 
in copious rains in the vicinity of our last named 
neighbors. These winds are not of a local' haiure; they 
extend over a vast area of the northwest on both sides 
of the Cascade Mountains, over Oregon, Idaho, Wash- 
ington Territory, and British Columbia. Their tem- 
perature in the vicinity of Seattle is nearly 70°. 

Constant Reader. 



Iron as Fire Resisilns. 



Some interesting and instructive experiments have 
been lately undertaken by Professor Bauschinger, of 
Munich, in reference to the safety of cast iron columns 
when exposed to the action of great heat. The Pro- 
fessor, having arranged some cast and wrought iron 
columns heavily weighted, exactly as they would be 
if supporting a building, had them gradually heated, 
first to three hundred degrees, next to six hundred 
degrees, and finally to red heat; then suddenly 
cooled them by a jet of water, just as might 
happen when water is applied to extinguish a fire. 
The experiments showed that the cast iron columns, 
although they were bent by the red heat, and 
exhibited transverse cracks when the cold water was 
applied, yet they supported the weight resting on them; 
while the wrought iron columns were bent before ar- 
riving at the state of red heat, and were afterward so 
much distorted by the water, that restraightening of 
them was out of the question. In fact, if supporting 
a real hnjlrjing, they would ba.ve utterly r^nllapsed 
under the weight they had to sustain. The Professor 
therefore concludes, as the result of his experiments, 
that cast iron columns, notwithstanding cracks and 
bends, would continue to support the weights imposed 
upon them; while wrought iron columns would not. 
In experimenting on pillars of stone, brick, and cement 
concrete, the last was found to be the best. Cement 
concrete pillars withstood the fierce action of the fire 
for periods varying from one to three hours; brick 
pillars, as well as those of clinkers set in cement mor- 
tar, displayed great resistance; while natural stone — 
granite, limestone, and sandstone — were not fireproof. 
It would therefore appear that, of the several materials 
for pillars supporting weights, the best for fire resist- 
ing purposes were the cast iron and cement concrete. 



Crazy ^nllt Architecture. 

The following from the pen of Bill Nye, in the Chat- 
tanooga Times, The American Architect and Building 
iVeo'S-tfcinka , uentaiBS more truth ijhaaa fictjon^ 

It may be premature, perhaps, but I desire to sug- 
gest to any one who may be contemplating the erection 
of a summer residence for me, as a slight testimonial of 
his high regard for my sterling worth and symmetrical 
escutcheon — a testimonial more suggestive of earnest 
admiration and warm personal friendship than of 
great intrinsic value, etc. — that I hope he will not 
construct it on the modern plan of mental hallucina- 
tion and morbid delirium tremens peculiar to recent 
architecture. 

Of course a man ought not to look a gift house in the 
gable end, but if my friends don't know me any better 
than to build me a summer house, and throw in odd 
windows that nobody else wanted, and then daub it 
up with colors they have bought at auction, and ap- 
plied to the house after dark with a shotgun, I think it 
is time that we had a better understanding. 

Such a structure does not come within either of the 
three classes of Renaissance. It is neither Florentine, 
Roman, nor Venetian. Any man can originate a 
style of architecture if he will drink the right kind of 
whisky long enough, and then describe his feelings to 
an amanuensis. Imagine the sensation that one of 
these modern, sawed-off cottages would create a hun- 
dred years from now, if it should survive. But that is 
impossible. The only cheering feature of the whole 
matter is that these creatures of a disordered imagina- 
tion must soon pass away, and the bright sunlight of 
hard horse-sense shine in through the shattered dor- 
mers and gables of gnawed off architecture of the 
average sniuiuer resort. A friend of mine, a few days 



ago, showed me his new house with much pride. He 
ask me what I thought of it. I told him I liked it first 
rate. Then I w^nt home and wept all night. It was 
my first falsehood. 

The house taken as a whole looked to me like a 
skating rink that had started out to make money, and 
then suddenly changed its mind, and resolved to be- 
come a tannery. Then ten feet higher it had lost all 
self-respect, and blossomed into a full-blown " drunK 
and disorderly," surmounted by the smoke stack of a 
foundry, and with the bright future of thirty days 
ahead with the chain gang. That's the way it looked 
to me. 

The roofs were made of little odds and ends of misfit 
rafters and distorted shingles that somebody had pur- 
chased at sheriff's sale, and the rooms and stairs were 
giddy in the extreme. I went in and rambled around 
among the cross-eyed staircases and other nightmares 
till reason tottered on her throne. Then I came out 
and stood on the architectural wart called the side 
porch, to get fresh air. This porch was painted a dull 
red, and it had wooden rosettes at the corners that 
looked like a brand new carbuncle on the nose of a social 
wreck. Farther up on the demoralized lumber pile I 
saw now and then places where the workman's mind 
had wandered, and he had nailed on his clapboards 
wrong side up, and then painted them with the Paris 
green that he had intended to use on something else. 
It was an odd-looking structure indeed. If my friend 
^gotaLLthejuateriais for nothing from people who had 
fragments of paint and lumber left over after they 
failed, and then if the workmen constructed it nights 
for mental relaxation and intellectual repose, without 
charge, of coi^rse the scheme was a financial success, 
but architecturally the house is a gross violation of the 
statutes in such cases made and provided, and against 
the peace and dignity of the State. 

There is a look of extreme poverty about the struc- 
ture which a man might struggle for years to acquire 
and then fail. . No one could look upon it withoutfeel- 
ing a heartache for the man who built that house, and 
probably struggled on year after year, building a little 
of it at a time as he could steal the lumber, getting a new 
workman each year, building a knob here and a pro- 
tuberance there, putting in a three cornered window at 
one point and a yellow tile or a wad of broken glass or 
other debris at another, patiently filling in around the 
ranch with any old rubbish that other people had got 
through with, and painting it as he went along, taking 
what was left in the bottom of the pot after his neigh- 
bors had painted their bob sleds or th giijcg e boxes — 
TfttleTavors tnanktully received — and Then surmount- 
in g the whole pile with a potpourri of roof, a grand 
farewell incubus of bumps and hollows for the rain 
to wander through and seek out the different cells 
where the lunatics live who inhabit it. 

I did tell my friend of one thing that I thought would 
improve the looks of his house. He asked me eagerly 
what it could be. I said it would take a man of great 
courage to do it for him. He said he didn't care for 
that. He would do it himself. If it only needed one 
thing, he would never rest until he had it, whatever 
that might be. Then I told him that if he had a friend 
— one that he could trust — who would steal in there 
some night when the family were away, and scratch a 
match on the leg of his breeches, or on the breeches of 
any other gentleman that was present, and hold it 
where it would ignite the alleged house, and then re- 
main to see that the fire department did not meddle 
with it, he would confer .a great favor on one who 
would cheerfully retaliate in kind at call. 
•* i t ^ mt ■_. . 



Motive PoMrer for Tricycles. 

Several attempts have been made to utilize electri- 
cal energy through the medium of secondary batteries 
for propelling tricycles and light vehicles, but so far 
we have not seen anything beyond the experimental 
stage. Many inventors have also striven, with more 
or less success, to produce a mechanical motor de- 
pending for its movement upon the explosion of a 
gaseous mixture composed of petroleum and com- 
pressed air. The most practical of these is, we think, 
that of Mr. Eteve, which was introduced last year 
into this country, but of which we now hear nothing. 
This principle, says the Electrical Review, has been 
applied to the propulsion of tricycles, and such a vehi- 
cle may be seen in the Inventions Exhibition. It is 
stated that by the consumption of from three to five 
pints of common petroleum oil per hour, in the " velo- 
cycle," as it is called, sufficient power is generated to 
give to the vehicle with its rider a speed of from 10 
to 15 mil»6 per hour. The generator contains a sup- 
ply of petroleum, enough for a run of three or four 
hours, from which is evolved, by the aid of two small 
compressing pumps, the gaseous mixture for con- 
sumption in the two engines, in combination with the 
compressing pumps affixed to the frame of the vehicle 
in front of the driving wheels and seat. The igni- 
tion necessary for the expansion of the gaseous mix- 
ture is effected by means of sparks from a tiny electric 
machine, as in the Eteve engine, at the early part of 
the outgoing strokes of the pistons in connection with 
cranks on driving wheels shaft. 
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LIPFIfANN'S APPAEATUS FOE ELECTEIC MEASUEE- 
UENTS. 

Measurement of the intensity of electric currents is 
daily becoming an affair of more and more importance. 
Although there exists a large number of apparatus de- 
signed for this purpose, very few of them present all 
the qualities that are required for their practical em- 
ployment. Most of these apparatus are based upon 
purely galvanometric actions. The type of the genus is 
the well known apparatus of Marcel Deprez, in which 
a soft iron needle is placed in the intense magnetic field 
formed by the two branches of a U-shaped magnet. 
The current to be measured traverses a bobbin and de- 




Hg. l.-LIPPMANN'S AMPEEEMETEB. 

velops a inagnetie field whose lines of force are directed 
at right angles with those of the magnet. 

Under the action of these two fields the needle as- 
sumes an intermediate position that depends upon the 
intensity of the magnet's magnetization and the form 
of its poJar pieces, upon the form and dimensions of 
the needle, upon the form, dimensions, and number of 
coils of the bobbins, and upon the intensity of the cur- 
rent. 

There is, then, a priori, no simple relation between 
the deflections and the corresponding intensities, and 
it is only by artifices of construction that we succeed in 
obtaining a perceptible proportionality between these 
upon a certain fraction of the scale. In reality, 
each apparatus requires a particular graduation and a 
determination of a certain number of points, whence 
are deduced the rest through interpolation. 

Lippmann's galvanometers, or amperemeters, present 
the peculiarity that their indications are indefinitely 
proportional on the entire length of the scale, and that 
it is only necessary to know the indication furnished 
by a given intensity in order to at once deduce there- 
from all the rest. 

The new principle applied by Mr. Lippmann in his 
apparatus consists in balancing the electromagnetic I 
action of the current to be measured by a hydrostatic | 



zontal leg of the gauge. Pieces of iron, with ends in 
the form of truncated cones, serve as armatiires to the 
magnets, and permit of concentrating the field at B, so 
as to render it as intense as possible at this point. 

The current to be measured is led to the mercury 
from the horizontal leg of the gauge, and traverses it 
vertically. It comes in through the strip of platinum, 
D, and makes its exit through the second strip, E. 

That portion of the mercurial column which is tra- 
versed by the current represents a movable current ele- 
ment, which, placed in the magnetic field constituted 
by the magnets, K, tends to move toward the right or 
the left. The stress exerted upon this current element 
is proportional to its intensity, and it therefore pro- 
duces a hydrostatic action, which exhibits itself in a 
change of level of the mercury, which latter rises in one 
of the legs of the gauge until the hydrostatic pressure 
balances the electro-magnetic stress. 

The theory of the apparatus shows that its sensitive- 
ness is projjortional to the intensity of the field, and 
inversely proportional to the thickness of the column 
of mercury. It is in order to obtain great sensitiveness 
that the chamber, B, is very thin and that the field is 
concentrated at this point by polar appendages of 
conical form. 

In order that the reading of differences in level may 
be dispensed with, there is arranged upon one of the 
legs a reservoir of wide surface in such a way that the 
level in this leg shall remain constant, whatever be 
the change in the other leg, which is of glass of small 
section. The constant level leg is given a certain height 
in order that all the readings may be made, whatever 
be the direction of the current. In practice, it is con- 
venient to so arrange the magnets that a current as- 
cending in the horizontal leg of the gauge shall produce 
an ascent of the mercury in the glass leg, and a de- 
scending current produce a depression of the mercury's 
level. 

When still greater sensitiveness is desired, it suffices 
to incline the glass tube slightly, when a slight change 
of level will produce considerable of a movement in the 
column of mercury. Mr. Lippmann's amperemeter is 
aperiodic, in that it reaches its po.sition of equilibrium 
slowly, and stops there without going beyond it. And 
it is reversible, too; that is to say, if the mercury be set 
in motion by means of an external mechanical force, 
and the two strips, D and E, be united by a circuit, 
the latter will be traversed by a continuous circuit that 
will last as long as the flow of the mercury does. 

It is a true unipolar machine, that might perhaps 
some day be applied either as a mechanical generator 
of electricity, which should give little electro motive 
force, but considerable intensity, on account of its 
feeble internal resistance, or as a standard of constant 
electro-motive force, in assuring of a constant flow, and 
a constant magnetic field that the unipolar machine 
would itself produce. 

The principle of this apparatus has been applied by 
its inventor to several other apparatus, and, in par- 
ticular, to an electro-dynamometer and a wattmeter, 
which figured at the Exhibition of Electricity at the 
Observatory last March, in the interesting collection of 
measures presented by Breguet. In the electro-dyna- 
mometer, a bobbin traversed by the current to be 
measured is substituted for the permanent magnet. 
Under such circumstances the magnetic field is no 
longer constant, but is proportional to the intensity. 
The result is that the changes of level in the mercury 
are proportional to the square of the intensity. 

In the wattmeter a long, very fine-wired, and resist- 
ant bobbin is substituted for the coarse wire one, and 
is placed between those two points of the circuit at 
which it is desired to measure the expenditure of elec- 
tric energy, while the mercury is, as usual, placed in 
the total circuit traversed by the current of intensity, 




Figs. 2 and S.-LONGITTTDINAL AND TEANSVEBSE SECTIONS. 



stress which, at every instant, is proportional to the in- 
tensity of the current. It suffices to know one in order 
to at once know the other. 

Fig. 1 gives a general view of Mr. Lippmann's am- 
peremeter, and Figs. 2 and 3 are sections that will per- 
mit its principle and mode of operating to be under- 
stood. 

A mercurial pressure gauge, ABC (Fig. 3), is placed 
between the branches of a permanent magnet in such 
a way that the two poles are on each side of the hori- 



I. The fine wire bobbin, mounted in derived circuit, 
produces a magnetic field that is at every instant pro- 
portional to the difference of potential, E, of the two 
points where it is fixed. The changes of level in the 
mercury are consequently proportional at every instant 
to the product, E I; that is to say, proportional at 
every instant to the number of watts expended in the 
part of the circuit considered. 

Aside from the originality of the principle of Mr. 
Lippmann's apparatus, they all present the valuable 



feature of furnishing indicatiorfs which are accurately 
proportional to the extents to be measured, and this 
obliges us to use them in a large number of cases in 
which we could not rely upon measuring by points, a 
method in which so many causes of error intervene to 
destroy accuracy. — E. Hospitalier, in La Nature. 

^ < » > ^ 

IMPEOVED LIMING VAT. 
The accompanying engraving shows a vat in which 
hides may be evenly, thoroughly, and quickly limed, so 
that the hair can be easily and rapidly removed, and 
without damage to the hides by too long exposure in 
the liming liquid. The hides are hung from a rack 
formed of bars fitted across the tank. In the center of 
the middle rack timber is fitted the end of a tube 
which hangs nearly to the bottom. of the tank, and has 
on its lower end a screen frame made of wire netting 
or wooden slats. In this timber and in a step bearing 
at the bottom of the tank is journaled an upright 
shaft, which passes inside of the tube and is rotated 
by means of a crank or pulley. Upon the lower end 
of the shaft, beneath the screen, are radial arms or 
paddles made with inclined blades, so as to induce 




JOHNSTONBAUGH'S IMPEOVED LIMI NO VAT. 

strong upward currents in the liquid when the shaft is 
revolved, thus carrying the lime particles tending to 
settle at the bottom of the vat upward into contact 
with every part of each hide hung from the rack. At- 
tached to the shaft at a point a little below the sur- 
face of the liquid is a paddle, which prevents the accu- 
mulation of lime at the surface and the undue settling 
of lime upon the hides at the rack. The screen frame 
prevents the shanks and tails of the hides from catch- 
ing in the lower stirrer, and the tube prevents the en- 
tanglement of the hides with the shaft. 

This invention has been patented by Mr. Thomas 
Johnstonbaugh, of Clearfield, Pa. 



ineaninK or Colors in Sealing' Wax. 

The language of flowers is supposed to b9 known by 
every educated person, at least those capable of blush- 
ing. But_who-J inowo th efanggageTaf TtTe colors in seal- 
ing wax? We are indebted to the Philadelphia Times 
for the following information: " Flirtations in sealing 
wax are the latest racket," said a stationer. "The or- 
dinary red wax signifies business, and is supposed to be 
used only for business letters. Black is, of course, 
used for mourning and condolence. Blue means love, 
and as we make four or five tints of this color, each stage 
of the tender passion can be accurately portrayed. 
When pink is used, congratulation is intended. An in- 
vitation to a wedding or other festivity is sealed with 
white wax. Variegated colors are supposed to show 
conflicting emotions. Do you know that thimbles are 
being utilized to bear seals? Fact. The designs of 
that sort are mild just now, but are developing. We'll 
work the idea up, and think it will become fashionable. 
The odors used in the wax are ravishing in their deli- 
cacy — that is, the expensive sort. The cheaper grades 
are as bad as the pomatum of a five cent barber shop. 
The perfumery is the element of cost in the wax. A 
Paris firm makes the finest imported article. The per- 
fume of burning wax fills an ordinary sized apartment, 
and lingers about the envelope for hours. 



Sky Rocket Torpedo. 

Recent experiments with an improved torpedo at the 
Washington Navy Yard, says a special from that city, 
have resulted in the attainment of a velocity of 100 feet 
in 10 seconds, the line of firing being almost perfectly 
straight across a current of over two knots an hour. 
This torpedo is discharged out of a tube,and is propelled 
by a rocket composition which is held in an iron tube 
sixteen inches in diameter and forty -two inches long. 
The explosive charge is so arranged as to be detached 
upon contact, and shot forward and downward for ex- 
plosion underneath the armor of a vessel. 
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lUFflOVES BAIL CHAIB. 

The engraving shows a rail chair that prevents 
spreading and creeping of the rails, and forms good 
joints. The chair is formed of two side pieces, having 
their inner sides curved and shaped to fit snugly 
against the sides of the rail. These pieces are united 
at the middle by a cross piece extending from top to 
bottom, and having its top shaped the same as the 
head of the rail. The recesses between the plates are 
so shaped that an end of a rail can be passed in be- 
tween them, the ends of the rails abutting against the 
ends of the center cross piece, as shown in Fig. 1. The 
outside plate is slightly higher than the inside one 
(Figs. 3 and 3), to form a flange for carrying the wheel 
over the joint. Tenons project downward from the 
under side of the cross piece and from each end of each 
side piece, and an aperture is formed in the middle of 
the lower part of each side piece; the tenons fit in aper- 
tures in a bottom plate. Tenons on the under sido of 




JAQUES' IMFBOVED BAIL CHAIB. 

this plate fit in holes in the tie. This plate is also pro- 
vided with apertures corresponding with those in the 
side pieces, and through which the bolts holding both 
parts to the tie are passed. The lower ends of the bolts 
are countersunk in the ties, and elastic washers are 
placed under the nuts. It will be seen that the chair 
forms an even joint, holds the rails securely, and can- 
not creep or give laterally. 

This invention has been patented by Mr. Q-eorge W. 
Jaques, of Burton, Ohio. 



making the cheaper forms of leather bindings, and the 
new style of leather frames with leather mats in them 
are entirely made of the cast-off covering of our feet." 

i* « » > •i 

steam for Exttngnlshliig Fires. 
The New York Steam Heating Company, who have 
had their pipes laid under the streets and furnished 
steam for heating and power for operating all kinds 
of machinery, in the lower part of this city, are now 
extending their pipes further up Broadway, and in 
time they expect to compass the entire city with their 
heating system. The editor of the Fireman^s Journal, 
in a conversation some months ago with the secretary 
of the steam heating company, was informed that 
before long the company would be prepared to put out 
fires in that portion of the city covered by their mains. 
Recently W. C. Andrews, president of the company, 
explained definitely the plan they propose to adopt in 
the dry goods district for putting out fires. He said: 
" The use of steam for putting out fires is not new. It 
is in operation in a great many large factories all over 
the world. There has never been any public system, 
because the conditions have never existed before under 
which it could be put in operation. The steam drives 
out the air and smothers the fire, and does not damage 
the goods as water does. By putting stand pipes in each 
building, with four or five inch nozzles op each floor, 
which could be turned on from the atreet, the steam 
could be turned on in any part of the structure. It 
would be so light adraught on our boilers that I doubt if 
it would lowor the pi-c Si5tife- t o put n nt nny or dina ry fi r x , 



The dry goods'district contains more inflammable ma 
terial than any similar territory- in the world. It is in 
adequately protected at present." This might do well 
enough in confined spaces, but where the air has full 
access to the flames firemen are of the opinion that the 
fire would beat the steam every time. Still, we hope 
the experiment will be tried, for it may be made a valu- 
able auxiliary to the fire department. 

< < ■ > » 

lUFBOVED BOILEB CLEANSEB. 
The engraving shows a simple and effective scale or 
sediment remover and preventer, which, being purely 
mechanical in its operation, does not require the use of 
any chemicals. The feed pipe, A, is continued in the 
boiler, either in an annular or plain form, as required, 
and is fitted with a branch having two check valves, F 
and G, the former opening with the line of feed, and 
the latter, which is connected to a skimmer, E, placed 
at the ordinary water level, opening against it; the 
feed pipe is continued from the valve, F, to discharge 
at-vyliate3gaE^>oiBMH) rpgnircd QiLeri tering the boile r 



Old Shoes Remade. 

It may be a surprise to some people to learn that 
the old shoes cast into the ash barrels are liable to re- 
appear in the boudoir and parlor. A New York re- 
porter who saw a couple of rag pickers quarreling 
over a lot of worn out and seemingly worthless foot 
gear interviewed one of the chiflonniers, and found that 
they sold them to the manufacturers of wall paper. 
He followed up the clew, and on questioning the fore- 
man of one of these establishments elicited the follow- 
ing bits of information. 

" We buy," said the foreman, "all the boots and 
shoes that the scavengers can bring us. We pay dif- 
ferent prices for the different qualities of leather. A 
pair of fine calfskin boots will bring as high as 15 cents. 
We don't buy cowhide boots. 
The boots and shoes are first 
soaked in several waters to get 
the dirt off them. Then the nails 
and threads are removed, the 
leather ground up into a fine 
pulp, and is ready to use. 

" The embossed leather paper- 
ings which have come into 
fashion lately, and the stamped 
leather fire screens, are really 
nothing but thick paper covered 
with a layer of this pressed 
leather pulp. The finer the 
quality of the leather, the better 
it takes the bronze and old gold 
and other expensive colors in 
the designs painted on them. 
Fashionable people think they 
are going away back to the 
mediseval times when they have 
the walls ot their libraries and 
dining rooms covered with em- 
bossed leather. They don't know 

that the shoes and boots which their neighbors threw 
into the ash barrel a month before form the beauti- 
ful material on their walls and on the screens which 
protect their eyes from the fire. 

" We could buy the old shoes cheaper if it were not 
for the competition from carriage houses and book- 
binders and picture frame makers. I don't know how 
many other trades use old shoes ard boots, but the 
tops of carriages are largely made of them, ground up 
and pressed into sheets. Bookbinders use them in 



the water in the feed pipe begins at onoe to rise in 
temperature, and as deposit and precipitation coul- 
mence at about 350° Fah., all salts and other impuri- 
ties are gradually deposited on the bottom of the pipe 
— the feed water, with all light, non-depositable matter, 
keeping its flow to the discharge point. Then, every 
twelve, eight, four, or two hours, according to the qual- 
ity of the water or the rate of evaporation, the blow-off 
valve, D, is opened for a minute or two, thus causing 
the check valve, F, to close by the internal pressure of 
the boiler, and the check valve, G, to open, when the 
surface scum, oil, and water, rushing back, carry all 
deposit out of the feed pipe, through the blow-off pipe, 
B, into tank drain or heater, as may be required. A 
very small blow suffices to clear everything out, as all 
the substance to be discharged is located in one place, 
ready to be blown out. When a slight scale is neces- 




lUFROVED LUBRICATOB. 

In this lubricator, designed for locomotive, marine, 
and other steam engines, the oil is supplied by the 
pressure of the 'steam, and is fed in a fine stream, or 
drop by drop, by its passage through a fluid of differ- 
ent specific gravity to it within a glass chambei-, which 
admits of the amount of supply being seen and readily 





BABCLAY'S IMFBOVED LUBBICATOB. 

controlled as required. Near the bottom of the cup, 
A, is a perforated diaphragm with solid center, by 
which a general pressure on the oil may be obtained. 
Attached to the cup are a filling cup, B, a cup drain, 
C, a lower pipe drain cock, D, a check valve, E, in a 
branch by which steam is admitted from the boiler, a 
hand valve, F, for regulating the supply of steam to 
the cup, a pipe, G, for supplying oil from the cup to 
the indicator or receiver, H, through a small discharge 
pipe, b, a cap, I, on top of the receive r^ a hand regu- 
lating valve, J, and a check valve, K, in the pipe, 1^ 
which conveys the oil to the engine. The inventor of 
this lubricator found that by supplying the transpar- 
ent indicator with a liquid of greater specific gravity 
than water, preferably an acidulous liquid — such as 
vinegar, citric, acetic, or sulphuric acid — the feed of the 
oil in drops was more perfect, and the glass of the indi- 
catorretained its transparency for a much longer period, 
than could be obtained with water, the oil not settling 
on the glass to the same extent when an acidulous 
liquid was used. The glass indicator is not supplied 
direct with the liquid medium, which is held in a glass 
tube, M, of about two-thirds the height of the outer 
glass of the indicator. The small oil discharge pipe, 6, 
enters through the closed bottom of this tube, which is 
of such size as to leave an oil space surrounding it. By 
this arrangement the outer glass simply contains oil, 
while the inner contains the den- 
ser fluid, and a good working ca- 
pacity is obtained without inter- 

f^TJncr Yfitji t^o tranapgrAnr^^nf 

the indicator. This lubricator 
may be easily adjusted to feed 
any desired quantity, is accurate 
and reliable, and those which 
have been in constant use many 
months present as clear a view 
of the oil as when first set up. 

This invention has been pa- 
tented by Mr. Peter Barclay, 
whose address is Cunard Wharf, 
East Boston, Mass. 



WASS' IMPEOVED BOILER CLEANSER. 

sary for the protection of the iron, a small portion of 
the feed water may beperniitted to go to the boiler di- 
rect through a branch placed between the feed, pump 
and the valve, C. This " cleanser " keeps the water in 
the boiler pure, separates the foreign matter, and dis- 
charges it by means of the oil, scum, and other matter 
too light to settle. 

Further information can be obtained from Mr. J. C. 
Henderson, agent, 313 Bush St., San Francisco, Cal., 
or from the patentee, Mr. D. D. Wass, same address. 



Indelible Ink for Paper. 

Its indelibility depends on the 
fact that when bichromate of 
potassium and gelatine come to- 
gether, particularly in the form 
of a thin film, in the presence of 
daylight, the film becomes in- 
soluble in hot or cold water. 
A good formula is the following: Gelatine 3 grs., bi- 
chromate of potash 3 grs., nigrosine 10 grs., water 1 fl. 
oz. Dissolve the gelatine and nigrosine in most of the 
water, and the bichromate of potassium in the remain- 
der. Mix the two solutions in an amber colored bottle. 
If it is found that the ink "gums" in the pen, the 
quantity of gelatine and bichromate may be somewhat 
reduced. But the ink, when properly made, and dry, 
cannot be entirely removed from paper by hot or cold 
water, acids, or alkalies. 
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The Amerlcan'ABBOclatlon for tbe AdTancement 
of Science. 

The thirty-fourth meeting of the American Asso- 
ciation for the Advancement of Science will be held 
at Ann Arbor, Michigan, from August 36 to September 
1. Bar Harbor, Maine, was the locality originally 
chosen, but as suitable accommodations could not be 
secured, it was changed by invitation to the Univer- 
sity of Michigan. The absence of the students during 
the summer leaves their quarters available, and no 
difficulty will be experienced in obtaining ample ac- 
commodation. Reduced fares have been obtained, 
and a special through train will be run from Buffalo on 
the 35th, allowing two hours at Niagara. A compli- 
mentary excursion to the Saginaw Valley will be 
given during the session. The retiring President, Pro- 
fessor J. P. Lesley, of Philadelphia, will deliver his ad- 
dress on the evening of the 36th. The President-elect 
is Professor H. A. Newton, of New Haven; Permanent 
Secretary, F. W. Putnam, Salem, Mass. 



Progress In Calico Printing, 

Dr. Otto N. Witt, a gentleman well known in the 
world of color chemistry, has been delivering an ad- 
dress to the Society for the Development of Industry 
in Berlin, and we select some of the most salient points 
of his paper, thinking that they will be perused with 
interest by our readers. The most important improve- 
ments have taken place in the field of chemistry ap- 
plied to calico printing, and the Alsatian industry can 
be taken as the first brilliant example of what has been 
accomplished. 

To begin with, it is necessary to mention the study 
of the changes undergone by the cotton, or rather the 
3ellulose, when exposed to certain influences, and to note 
the observations of Witz, and then of Messrs. Cross and 
Bevan, on the formation of oxycellulose, with which 
our readers are well acquainted. The introduction of 
the alkaline chrome mordant is also of recent date, and 
so is the alkaline iron solution in glycerine, of which 
also our readers have not failed to take notice when 
we published accounts on same some time ago. The 
manganese styles are not so much used as they used 
to be; and the manganese brown is now principally 
used as a kind of mordant for fixing deep shades, by 
means of sulphate of aniline or naphthylamine or 
other organic aromatic amines, to obtain a ground on 
which white or colored discharges are produced. The 
colors produced by this means are all fast against light, 
air, and soap. Great variety of shades can be pro- 
duced by employing the amines on goods previously 
prepared with manganese brown; for instance, if the 
goods are treated with sulphate of aniline, a black can 
be formed, while sulphate of naphthylamine produces 
a red brown color, which has not been as yet well 
studied, but which is accepted as being similar to ani- 
line black. Beta-naphthylamine, under the same cir- 
cumstances, produces a brown which is not easily dis- 
tinguished from the original manganese bister brown, 
but which has the advantage that it cannot be altered 
by reducing agents. Other basic products have been 
tried for the same purpose, and it is likely that some 
of them are used, although their employment is kept 
secret. The employment of indigo in printing is next 
mentioned, and the well known methods of producing 
patterns by resisting and discharging are shortly de- 
scribed, and special reference is made to Koechlin's 
method of discharging by printing a thickened solu- 
tion of a neutral chromate and afterward passing 
through a weak, warm bath of sulphuric and oxalic 
acids, the latter being employed in order to decompose 
the free chromic acid which is formed, and which, 
after having destroyed the indigotine, if jiot removed 
would tender the cloth; this is of course for white 
discharges, while light hilues are produced by employ- 
ing a weaker chromate color, and colored discharges 
by printing principally, along with the latter, any pig- 
ment in connection with albumen, which is coagulated 
by the acid bath and the colors thus fixed on the fiber, 
while at the same time the indigo is discharged. The 
discharging by means of chlorate of alumina is useful 
for fixing at the same time the alumina mordant on 
the cloth, which is then capable of taking up alizarin 
and thus produce blue and red designs. 

The now well known process of printing with na- 
tural indigo by the Schlieper and Baum process is 
brought under notice, and its advantage described. 
Of course alizarin blue is also mentioned; as also indo- 
phenol, which has found very little employment in 
calico printing, while it has been found very useful in 
w.oolen printing for producing red and blue patterns in 
connection . with the azo reds. For this purpose the 
reduced indophenol blue has the property ot^destroy- 
inp the azo scarlets, and of this discharging power of 
the blue paste it is taken advantage in order to produce 
red and blue effects, which are very much liked on 
woolen goods. Of the other indigo substitutes em- 
ployed in calico printing the author mentions the one 
derived from logwood, and about which there still 
seems to be very much mystery in the minds of some 
chemists, .although it is produced by a very simple pro- 
cess. 

Gallocyanlne has been found pretty useful in print- 



ing and in connection with Persian berries, as another 
of the many and yet unsuccessful competitors as sub- 
stitutes for indigo. Galleine and ceruleine are next 
passed in review, and induline, which latter is now 
printed in paste form by means of methyltartaric 
acid. By steaming, the methyltartaric acid is decom- 
posed, the free alcohol produced dissolves the indu- 
line, and fixes it on the fiber as a pigment. Of the red 
coloring matters the author mentions, besides alizarin, 
the newbisulphite derivative of azo scarlets, the so-called 
azurin, which, he states, yields pretty fast shades by 
means of acetate of alumina, and for the production 
of yellower tone the employment of a new yellow azo 
color is recommended, the flavophenin, which goes on 
cotton in a simple soap bath and yet produces shades 
which are stated to be fast. 

In late years great attention has been paid to such 
coloring matters as can be fixed on cotton without any 
preparation, and canarin and Congo red belong to 
this class. In conclusion the author mentions the 
formation of the cadmium yellow end the chrome 
yellow, which stand sulphur fumes, as well as the steam 
chrome yellow in connection with citrate of ammonia. 

—Tex. Mfr. 
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B£IN HOLDES. 
This simple device for holding the reins on the edge 
of the dashboard has been patented by Mr. George O. 
Teeter, of Teeterville, Ontario, Canada. A steel strip 
is bent upward from the middle to form two open spring 
loops, the free ends of which are brought back to near 
the middle of the strip, the ends being formed with 
flanges bent to fit on the top rod of the dashboard. 
The middle of the strip is apertured to receive the 
threaded shank of a hook on which a thumb nut, rest- 
ing on the upper surface of the strip, is screwed. The 
strip being placed upon the rod of the dashboard (the 
hook catching the rod as shown in the sectional view). 



Alarm Photometer. 

An ingenious automatic method for signifying the 
rate of consumption of candles used in photometritial 
work has been devised by Dr. Hugo Kruss, of Ham- 
burg, for the gas examiners of St. Petersburg, and has 
been recently described and illustrated in the Journal 
fur &asbeleuchtung. The arrangement is very simple. 
The candleholUer is hung in an unequal arm balance, 
as in the Sugg-Letheby photometer, in the position re- 
quired for making an observation. The beam of the 
balance has a long pointer hanging down from the ful- 
crum, which marks the position of the balance on a 
vernier scale at the foot of the pillar. There are, as 
usual, two metallic pins at the two opposite ends of 
this scale; and in the middle a movable pin which is 
in electrical connection with a battery and a bell. Di- 
rectly the pointer comes into contact with this pin, 
the circuit is completed and the bell rings. The 
method of using the balance is readily understood. 
The candles, being lighted and fixed in position, are 
weighed until the pointer just swings clear of one stud 
of the vernier, when any desired weight may be placed 
in the pan provided for the purpose underneath the 
candles, the clock being started at the same moment. 
Observations may then be taken while the candle 
burns; and the instant the weight placed in the pan is 
lifted by the consumption of the candles and the 
weight in the opposite pan, the pointer swings back 
and touches the pin, which completes the circuit and 
so rings the bell. This, of course, indicates, in con- 
junction with a glance at the clock, the precise rate 
of consumption of the candles, without touching or 
in any way interfering with them. The arrangement 
is a very neat one; the battery, electro-magnet, and 
bell being mounted on the balance stand, and all con- 
tacts being so placed as to be readily removed out of 
the way when not required. For this a special form 
of cell is used, with an arrangement for preventing 
waste when not required for the purpose specified. 
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TEETEB'S BEIN HOLDEB. 

the nut is drawn up tight, whereby the middle of the 
strip and free ends of the loops are pressed firmly on 
the top of the dashboard. The flanges prevent the ends 
of the loops from slipping off the top edge. The reins 
are pulled in between the bottom free parts of the 
loops and the top edge of the dashboard, where they 
are securely held. 



X 



Naphtliol. 



The extraordinary power of naphthol as an antisep- 
tic and disinfecting agent has been known for a long 
time, but its disagreeable smell and the difficulty of 
preparing it in a purified state, with the occasional 
toxic action of the crude naphthol, have been a bar to its 
use as a remedial and antiseptic agent. Justus Wolff, 
a chemist interested in coal tar products, has recently 
succeeded in producing it in a pure and odorless state 
in well defined crystals, and claims its antiseptical 
action is much greater than that of carbolic acid. Recent 
research has demonstrated that the toxic effects of 
crude naphthol were due to the impurities it contained. 
Dr. Shoemaker, of Philadelphia, in a paper read before 
the Philadelphia County Medical Association, on the 
Medical Use and Value of Naphthol, conclusively 
proved the non-poisonous character of the purified or 
odorless naphthol by taking large doses internally. It 
has no corrosive action on the skin, and will not injure 
textile fabrics. 

As a remedial agent it acts with greater efficiency, 
and has many advantages over carbolic acid; the fact 
of its being absolutely odorless will make it a desirable 
substitute. It is expected that it will shortly be pro- 
duced on a manufacturing scale as a substitute for car- 
bolic acid. 

^ ) » > i^ 

Prof. Huxley, who has been ill for several months 
past, is about to retire on a well earned pension from 
his duties at the South Kensington Museum. Mr. 
Huxley has seriously overtaxed himself, and his malady 
is nervous prostration, from which it is hoped by his 
friends that he may be speedily relieved. If the com- 
plete rest which he now consents to take should fail to 
restore his impaired health, he will also retire from the 
presidency of the Royal Society next November. 



Hints for Buyers of machinery. 

Messrs. R. Hoe & Co., the well known printing press 
builders, give the following practical suggestions, in- 
tended without doubt to apply to the purchaser of 
printing presses, but their hints are equally pertinent 
to other classes of machines: 

" In buying a machine see that, whether new or 
second hand, it is strong and well made. Consider 
the standing of the maker, both as mechanician and 
machinist. A light framed or shakily fitted machine 
will be dear at any price. De'not be deceived by any 
beauty of paint or finish on exposed work, which adds 
nothing to the usefulness of the machine, and which 
may draw the eye from an examination of the work- 
ing parts. Uncover the boxes, and see whether the 
finish of shafts in their bearings, of journals, is as 
smooth and true as the white and brass work of more 
exposed pieces. Take out, here and there, screws and 
bolts; see if the threads are deep, sharp, and well fitted. 
Look closely at the fitting of all toothed or pinion 
wheels; note whether they have been cast and filed to 
fit, or whether they have been accurately cut by auto- 
matic machinery, so that they will fit in any position. 
Slowly turn pinion wheels, and note whether there is 
any rattling or lost motion, or whether the teeth fit 
snugly, yet freely, so as to give even, steady motion. 
Closely examine allcastingS-for-pirrHholes-or air bub- 
bles, which may be most easily detected in work that 
has been planed. See that castings are heavy as well 
as solid. Look after oil holes and provisions foroiling. 
See that the castings are neutly fitted; that they do 
not show the marks of the hammer or file, which must 
be used to connect them if they have been forced or 
badly put together. Pay attention to the noise made 
by the machine when in motion; if fairly fitted, the 
noise will be uniform; if badly fitted, it will be varia- 
ble or grating." 



* < ■ > » — 

/^ Eating licmons. 

A good deal has been said through the papers about 
the healthfulness of lemons. The latest advice is how 
to use them so that they will do the most good, as fol- 
lows: Most people know the benefit of lemonade before 
breakfast, but few know that it is more than doubled 
by taking another at night also. The way to get the 
better of the bilious system without blue pills or 
quinine is to take the juice of one, two, or three lemons, 
as appetite craves, in as much ice water as makes it 
pleasant to drink without sugar before going to bed. 
In the morning, on rising, at least a half hour before 
breakfast, take the juice of one lemon in a goblet of 
water. This will clear the system of humor and bile 
with efficiency, without any of the weakening effects 
' of calomel or Congress water. People should not irri- 
I tate the stomach by eating lemons clear; the powerful 
acid of the juice, which is always most corrosive, in- 
variably produces inflammation after a while, but, 
pre perly diluted, so that it does not burn or draw the 
throat, it does its medical work without harm, and, 
when the stomach is clear of food, has abundant op- 
portunity to work over the system thoroughly, gays a 
' medical authority. 
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FINAL OPDBATIONS ?0B THE BEMOVAL OF FLOOD BOCE. 

Flood Rock, a ledge of gneiss situated about one- 
quarter of a mile from Hallet's Point, Astoria, L. I., is 
one of the most formidable of the many obstructions 
by which all the commerce passing through Hell Grate 
has been menaced. This rock forms a very irregular 
obtuse cone, only a small portion of the apex of which 
comes above water. This formation and its location 
in the bend of the river almost in the center of a swift 
current at each change of the tide make it an object of 
great dread to pilots. The work of removing this rock 
was begun in 1875, and after unnecessary and costly 
delays caused by the failure of Congress to appropriate 
sufficient money from year to year the entire excava- 
tion has been completed, all the drill holes have been 
bored, and all that remains to be done is the charging 
of the holes with explosives, removing the plant, and 
dredging the broken rock after the firing. The total 
cost of the improvement will be about $1,000,000. 

The method pursued may be briefly described, the 
familiarity of our readers with the undertaking render- 
ing a detailed account uncalled for. A shaft was sunk 
at the highest point of the rock to a depth of 
60 feet below water level, and from this shaft 
galleries were extended parallel with and at right 
angles to the current. These galleries are 35 feet be- 
tween centers, and extend under all the rock to be re- 
moved. It was not the design to remove the rock as 
much as possible by means of these tunnels — owing to 

the fact that "it wrtwld V)p f-hoappi- tr> rJ^-pfjgg^jJTR hrnl^ f;n 



rock after the explosion — which were only expected to 
serve as passageways honeycombing the rock and 
through which access could be had to all parts in order 
to place the powder. Absolute regularity in the spac- 
ing of the galleries could not be maintained owing to 
inequality in the texture and formation of the rock. 
The plan view in the accompanying illustrations shows 
the present condition of the excavation, and, being 
drawn to scale, it presents a good idea of the magni- 
tude of the work. 

Thus was formed an immense chamber, averaging 
about 10 feet from floor to ceiling, having a stone roof 
averaging about 15 feet in thickness and supported by 
467 rugged and massive columns. In this chamber, 
running parallel with the East River, are 34 galleries, 
the longest measuring 1,300 feet, and running at right 
angles to the stream are 46 galleries, the longest of 
which is 635 feet. The area covered by the chamber is 
about 9 acres. The aggregate length of the galleries is 
31,670 feet. 

The mining operations were not attended with un- 
usual risk either to the men or the work; the main 
danger was from the flooding of the mine through the 
opening of a fissure, or the meeting with a rock " ' keyed 
the wrong way, " which would admit the water in 
quantities too great to be handled by the pumps. Fis- 
sures -were frequently encountered, but fortunately 
none of excessive size; the large holes were plugged 
with wood, loose filling, such as cement, being unavail- 
able because of the great pressure of water, some 36 
pounds to the square inch. To escape the drippings 
and in some cases the pourings from the roof, and to 
enable the visitor to walk dry shod through the small 
brooks running down some of the galleries, he is, 
through the kindness of those in charge of the work, 
encased in rubber from head to foot. 

The northeastern portion of the excavation, having 
an area of about one acre, was through rock very ir- 
regularly fissured, and as the roof approached closer to 
the bed of the river great care was exercised in driving 
the headings; in some places it was found expedi^nt^to 
support the roof and sides with heavy timbers, as 
shown i n Fig. 3 . In order that the caving i n of any 
part of this section should not flood the main work a 
strong door (Fig. 3) was early built in the gallery con- 
necting the two sections. Attached to the outer 
edges of this door is a rope, leading over a pulley 
in the casing and along the gallery to the shaft; the 
door can thus be easily and quickly closed, should it 
becorne necessary at any time to shut off the weak por- 
tion of the work. 

Thirteen thousand two hundred and eighty -six holes 
have been drilled in the columns and roof, the holes 
being 3 inches in diameter and having an average depth 
of 9 feet ; these holes, if placed end to end, would reach 
over 33 miles. During the progress of the work an 
accurate plan was kept, showing the location and 
number (Fig. 7) of each hole, together with its inclina- 
tion and depth. Fig. 6 shows this hole plan for one 
column — the shaded portion — and the adjoining gal- 
leries, the centers of which are represented by the dot- 
ted lines. The holes in the columns are about 5 feet 
apart, and extend upward at an angle of about 45 de- 
grees; the holes in the roof are about 4 feet apart, and 
are at an angle of 60 or 65 degrees. No holes were drilled 
near the floor. Each hole will be filled partly with 
" rackarock " powder and partly with No. 1 dynamite. 
The form of the cartridge is shown in Fig. 8, the 
projecting wires shown at one end being intended 
to hold the cartridge in position in the hole. Fig. 
5 shows the method of charging the holes. A 
small car is provided with several frames, made 
to fit on top of the car, and each being about the 



size of the car; the frames can be placed as needed, 
one on top of the other, thus furnishing a platform from 
which the holes in the highest galleries can be reached. 
The track consists of two movable sections, about 15 
feet long. Should no delay occur, it is expected to com- 
plete the charging of the holes by the first of October. 

The next operation will be to remove all the machin- 
ery and buildings, and the top of the island down to the 
water's edge. Of course, much of this work can be done 
during the time of charging. The mine will then be 
flooded and the charge exploded by means of elec- 
tricity. 

The engraving. Fig. 1, shows the drainage ditch or 
deep gallery, extending across the mine a short distance 
north of the shaft. The longitudinal galleries cross 
this ditch, which at the point shown in the cut is some 
85 feet from the floor to the roof, by wooden bridges. 
Extending around the southern part of the mine and 
along the eastern extremity is a second ditch, connecting 
with the first; a third ditch leads from the eastern side 
to the sump, just east of the main shaft (Fig. 9), where 
pumping engines having a capacity of 4,000 gallons per 
minute are located. This plan of draining the mine by 
means of a ditch around the extremity was made neces- 
sary by the slope of the river bed; in order to leave suf- 
ficient rock in the roof, the galleries slope downward 
from the center. 

The work was planned and has been carried forward 
by Gen. John Newton, Chief of Engineers U. S. A. 

Derby, superintendent of the work, for the privilege 
of examining the mine, and for data. 
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Railway Economy,* 

There is little risk in saying that there is nothing in 
this world less understood than the true inwardness of 
economy. It is not economy to save a dollar when 
it costs $1.50 to accomplish this saving, and yet this is 
the method that is practiced to a great extent by in- 
dividuals and corporations. To a certain degree a 
little false economy is admissible, but this applies to 
individuals who undertake to do business with limited 
means and with a hope to make things more substan- 
tial and safe in the near future. It is vastly different 
with a corporation that has unlimited means, and uses 
inferior material because it can be bought for a merely 
nominal sum as a matter of economy. Too much 
economy has been the death of more people than 
were destroyed in Buddensiek's buildings, and some 
of our American railways have been great sufferers 
by ttr ■ ^ — 

Some years ago it was considered economy to use 
steel rails in place of iron, and that was true. For a 
time we had good, honest steel rails, and they were 
durable and safe, and notwithstanding their excessive 
cost, it was considered economy to use them. But 
after a time the ingenious rail maker discovered a 
way to work in slag and cinders, and Inak'fe a steel 
rail much cheaper than a good iron rail could be made 
for. The rail makers could hardly be blamed for this, 
inasmuch as railway officials refused to pay a good 
price for a good article, but gave contracts to the low- 
est bidder regardless of quality. Not long ago a gen- 
tleman was negotiating for a position as superintend- 
ent of a rail mill, when he was questioned very closely 
as to the amount of slag he could work into a steel 
rail. The desire to manufacture shoddy railway ma- 
terial did not originate with the manufacturers. 
The railway officials, by their refusal to pay fair prices 
for honest, good material, have forced manufacturers to 
et^alLtlie- iaicka,kB»wii-to t h u t radg_andto 



invent new ones, and this has been practiced to such 
an extent that the steel rails "now coming into general 
use are far inferor to third class iron rails. 

Steel rails are put forth in alt the railway advertise- 
ments as an element of safety, and people embark on 
a steel rail track with a feeling of security; whereas 
if they knew they were riding on an Iron rail track, 
they would feel decidedly uneasy and unsafe. The 
truth is, broken rails are becoming more frequent, 
while we should reasonably expect that accidents 
from broken rails would diminish as steel rails are 
put in use. A poor steel rail is not as good as any 
kind of an iron rail, and the economy that supplies 
them is very thin. It is rather expensive to provide 
good, honest rails, but it does not cost nearly as much 
to lay a track with good rails as it does to fish a train 
out of a ditch every few days. 

And aside from rails, there are other fixtures and 
appliances that are of very inferior quality purchased 
under the same false economy that inspired the pur- 
chase of shoddy rails. I have examined piles of broken 
rails, links, pins, wheels, and axles, and have never 
been able to discover a fracture in good, honest ma- 
terial. It is true that defects will escape the watch- 
fulness of the most vigilant inspectors, but the failures 
of good, honest appliances are rare. I have seen piles 
of new links and pins that were made on contract at 
ruinous prices for good material. I have taken links 
and pins out of these piles, and with a single stroke 
aross an anvil broken them lil^e a piece of cast iron. 



* Wm. S. Huntington, in tlie Ameri^iin Bailroad Journal. 



The business of the manufacturer was to deliver them 
and get his pay for them, and the quality corre- 
sponded with the 'price. 

Some railway officials plead poverty, as an excuse 
for providing cheap material. This reminds me of 
what Horace Greeley said in a speech at an agricultural 
fair. He said that a wealthy farmer could afford to do 
some very slovenly farming, but a poor inan could not. 
The idea was that the wealthy man would not suffer 
by his indiscretion, whereas a poor man would get 
poorer by reason of his slack attention to business and 
slipshod way of doing it. When we find a success- 
ful business man, we naturally think that he gets the 
best the market affords. Why do not corporations do 
the same, and get the best? The motto should be with 
every railway official, " Get the best.'' 

There is no place where folly is more exemplified 
than in the purchase of railway supplies. Too much 
legislation is not good, but we, the people of the 
United States, wish to have it enacted that no rail- 
way or other corporation shall build or operate any 
road unless constructed with good, honest material. 
The worst economy in this world is buying poor rail- 
way material, and the moat successful roads are those 
that have always been thorough in their equipment 
and repairs. 

There is nothing that will put a railway into the 
hands of a receiver sooner than a thorough practice of 
the kind of economy under consideration. Look into 
a — kpg of .spikes bought at less than bottom prices. 



and you will see many of them without heads and 
more without points; many of them burned in two, 
and but very few in a keg will stand driving, and if they 
do, the heads soon break off, and they become worse 
than useless. Splice bar and bolts of inferior quality 
are purchased at low rates, while cheap and dirty 
lubricants cause hot boxear-^eattixig^QLexgensive bear- 
ings, and trouble generally; cheap wheels, cheap axles, 
cheap running gear and brakes, cheap fuel, cheap 
bridges, cheap ties and drainage, cheap pegs and 
switch fixtures, cheap and overworked employes and 
operatives, and cheap everything, all of which have, 
combined, produced nearly all the serious railway ac- 
cidents on record. " Failure of track and equipment " 
is the verdict in a large share of the accidents that are 
recorded, and it is safe to say that 90 per cent of all rail- 
way accidents are the result of too much so-called 
economy. 

Not long since the writer was in conversation with 
a railway official, and the former mentioned the fact 
t hat some r oads which he named rarely met with an 



accident, while others were always in trouble. " Yes," 
said he, " the roads you mention are abundantly able to 
use first class material and keep everything in first class 
condition, which prevents accidents." Now, the fact in 
the matter is that the roads named as free from acci- 
dents were as poor in their early days as any roads in 
the country, but the managers thereof made it a rule 
to get the best, and preferred to pay liberally for safety 
appliances rather than drain their treasury on damage 
accounts. It is not the amount of traffic that fills the 
till so much as the amount saved by preventing acci- 
dents. 

Any one who will take the pains to look into the 
financial condition of American railways and get a cor- 
rect history of their management, will not fail to notice 
that those that are the most popular, and pocket the 
largest percentage of earnings, are those that have 
been kept in the best possible condition for safe traffic 
regardless of expense. He will also notice that the 
roads that furnish shoddy material, and are impover- 

inhnrl hirthorliK;^stprsrpsi^l(,JTip- tVipvpf'-'--"', h^tjn n AtroaV- 

ness for costly private palace cars for the officials, and 
thus, with railways as with individuals, poverty and 
style go hand in hand. It is time a reform was inau- 
gurated in this matter, and some genuine economy prac- 
ticed. We have had too much false economy, and 
want a change. 



A Jiew Vse for Toads. 

The latest and most ingenious way of getting rid 
of roaches and water bugs we have heard of, is relat- 
ed of a citizen of Schenectady whose kitchen was in- 
fested with them. 

A servant, hearing that toads were an antidote, 
caught three ordinary hop toads, and put them in the 
kitchen. Not a roach or water bug, it is stated, can 
now be found in the house. The toads have become 
domesticated, never wander about the house, and are 
so cleanly and inoffensive that there is no objection to 
their presence. 

Another use for toads is to employ them for insect 
destroyers in the garden. •They are determined 
enemies of all kinds of snails and slugs, which it is 
well known can in a single night destroy a vast quan- 
tity of lettuce, carrots, asparagus, etc. Toads are also 
kept in vineyards, where they devour during the 
night millions of insects that escape the pursuit of 
nocturnal birds, and might commit incalSulable havoc 
on the buds and young shoots of the vine. In Paris 
toads are an article of merchandise. They are kept 
in tubs, and sold at the rate of 3 francs a dozen. 
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Cbemlcal Colors. 

There is nothing to which chemistry has been ap- 
pHed which is more wonderful than the results which 
have followed the utilization of common gas or coal tar. 

Thirty years ago the refuse of the retorts in gas works 
was utterly useless, and manufacturers did not know 
what to do with the material. Practical chemists were 
then applied to, and one of their first achievements was 
to discover that naphtha could be extracted from this 
refuse. After the naphtha was extracted, the tar was 
left, in the form of a heavy oil, and this 
was still more of a nuisance than the 
original compound. Faraday next awoke 
interest in coal tar by his discovery of 
benzine as a product of the tar oil. 

In the year 1857, however, Perkins made 
a wonderful discovery. He found that it 
had aniline properties, and this discovery 
has almost revolutionized the trade in 
dyestufls. These he found were capable 
of producing, under a different chemical 
reaction, the most brilliant and gorgeous 
dyes. This discovery made the long 
detested coal tar a most desirable product of the 
retorts, and then a valuable solvent for India rubber 
was made out of the material. 

After these properties were extracted from the tar 
there were left heavy oils, and a residuum for which 
chemistry was puzzled to find a practical use. It was 
not until 1869 that any satisfactory result was obtained 
by experimenting on this refuse, and then the great dis- 
covery of alizarine was made. The importance of this 
discovery may be understood when it is known that in 
the first ten years following the introduction of the ar- 
tificial alizarine into the dyestuff trade it exceeded the 
total amount of natural alizarine, or madder root 
Thousands of acres of land that had been used 
for growing madder were saved for corn and other 
cereals. 

This material is shown in many forms at the 
Inventions Exhibition, and there is no more in- 
structive part of the display than that which con- 
tains the stands of the various manufacturers who 
are producing this composition. In one part may 
be seen amass of black, filthy-looking rubbish, and 
close by tubes of the most brilliant dyes, which 
are extracted from this, refuse. A diagram 
is made to show in a graphic manner most 
of the products which this system of utiliza- 
tion is capable of giving. We have an idea that 
alizarine may be adopted with great results 
in the manufacture of printing inks, and would 
advise any one with a turn for chemistry to 
investigate this subject. It is only a few years since 
the discovery of a cheap oil completely revolutionized 
the printing ink trade, and gave us good inks at 
prices previously unheard of. Similar changes may 
still be in store, and if this useful product could be thus 
utilized, a fortune would await the successful experi- 
ment. 

We have adduced this instance simply to show that 
all kinds of scientific knowledge can be made of use to 
the practical man. If space permitted, we might draw 
illustrations from the circle of all the sciences. No more 
useful result could follow the extremely successful ex- 
hibition at South Kensington than the drawing atten- 
tion of artisans to inventions outside their own particu- 
lar craft, and to show them that every species of know- 
lejjge may be brought to bear on their everyday voca- 
tion. — Printer and Stationer. 



THE MICBOSCOFE IN THE MECHANIC ABTS. 



BY GEO. M. HOPKINS. 



Without, for the present, taking into consideration 
the pleasures springing from the use of the microscope 
in its application to the study of the exquisite works of 
nature, let us see how the microscope may be applied 
to advantage in the mechanic arts, with the hope that 
its usefulness here may finally lead to something higher 
than its mere utilitarian application. 

When line shafts were made of wood or cast iron, hex- 
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agonal or octagonal in form, with unbored wheels fitted 
with wooden or iron wedges or keys, and when other 
machinery was made in an equally crude way, and an 
eighth of an inch was considered a minute quantity, to 
have talked of the application of the microscope to me- 
chanical work would have been as inappropriate as 
would be the application of the microscope of a few 
years ago to the high class of work of which the recent 
instruments are capable. 

But in mechanics, and in optics, and in every other 
branch of scientific and practical work, great advances 
have been made, so that the highest perfection can be 




A Ne\F Incandescent I^amp, 

Mr. Max Muthel tias patented in Crermany an incan- 
descent lamp which possesses the advantage of requir- 
ing no vacuum in the globe. He has very ingeniously 
overcome one danger that experiments of this kind 
have hitherto presented, and that is the fusion of the 
incandescent wire. The wire used by him consists of a 
mixture of bodies that are conductors and non-conduct" 
ors of electricity. 

He takes magnesia, silicate of magnesia, etc., and 
porcelain clay, and forms a fine thread of them which 
he heats to incandescence and saturates with a solution 
of platino-iridium salts, and afterward raises several 
times to incandescence in order to reduced the absorb- 
edsalts to a metallic state. Instead of the foregoing mix- 
ture, filaments of clay may be taken and saturated with 
a solution of a metallic salt, which is then reduced to a 
metallic state through incandescence and the use of oil 
of lavender or some other organic substance, or through 
an electric current. With wires thus prepared fusion is 
absolutely overcome, the presence of the non-conduct- 
ing substances preventing the inetanic "parts from 
melting. Mr. Muthel supposes that the electric spark 
jumps, so to speak, from one particle to another, and 
in this way causes a heating of the other substances, 
which, brought to incandescence, emit a more intense 
light. 

In order to make the filaments stronger, they may be 
covered with chrome, the melting point of which is 
still higher than that of platinum. To effect this, the 
filament is placed as an anode in a bath of chloride of 
chromium.— ia Lumiere Eleotrigtie, 



reached only by the employment of all available means 
for securing that perfection, and the uSe of instruments 
capable of revealing the minutest defects. The micro- 
scope has its application in mechanics not Only to the 
finer measurements, and to the inspection of the qual- 
ity of work, but its most vfeef ul application, perhaps, is 
to the selection of materials and the study of their be- 
havior under different conditions. 

Beginning with metal working tools and their action 
upon materials; while every machinist is supposed to 




know how to grind his tools and put them in the best 
condition for use, yet, for one reason or another, even 
the best mechanic will find that of two tools forged, 
tempered, and ground in apparently the same manner, 
one tool will work much freer, will cut cleaner, and do 
better work than the other. 



Now, it must be admitted that the portion of the 
tool that really does the work is microscopic in its di- 
mensions, and a comparison of two such tools by the aid 
of a microscope will reveal the cause of inferior work 
with one tool, and the reason of good work with the 
other tool. The character of the cutting edge depends 
altogether upon the temper of the tool and the means 
and methods ejuployed for sharpening it. A tool 
ground upon a coarse emery wheel or grindstone will 
be merely serrated. If the emery wheel or grindstone 
happens to be out of truth, the cutting 
edge is liable to be rounded. If the cut- 
ting edge is produced by a true wheel, 
and finished by means of a fine oilstone 
so that a clean, sharp edge is secured, 
the tool will not only turn out better 
work, but its edge will be found very 
much more durable than one of a serrated 
character. 

These peculiarities of the cutting edge 
can be seen to some extent with the un- 
aided eye, but of course the microscope 
reveals their defects or their perfections to 
a far greater extent. The microscope for this purpose 
need not be necessarily one of the expensive sort; such 
a microscope or magnifier as any machinist may carry 
in his vest pocket will answer the purpose, although a 
larger and better instrument will often be found very 
useful. 

Fig. 1 shows the edge of a diamond pointed tool as it 
appears under a magnifying power of about 30 diame- 
ters, showing the serrations produced by an ordinary 
coarse emery wheel. 

Fig. 3 shows the same tool ground upon an emery 
wheel which is out of truth. 

Fig. 3 shows a tool of the same form under the 
same magnifying power, the edge of which has 
been properly sharpened with a fine oilstone after 
grinding. 

Fig. 4 represents the action of the tool shown 
in Fig. 1 upon its work; the surface of the steel 
turned with such tool is there shown covered 
with many grooves and needle-like projections. 

Fig. 5 represents a piece of work under the same 
magnifying power, which has been done with the 
tool shown in Fig. 3. The microscope clearly 
shows that the metal, instead of being cut off, is 
simply bruised off. 

Fig. 6 represents a piece of work done with the 
properly ground tool. The surface of this work 
needs no further finish; it is absolutely true and 
perfect, and would not be benefited in the least 
by the application to it of a file or any abrading 
material. 

What has been said with regard to the diamond point- 
ed tool shown in Figs. 1, 3, 3, may be said with equal 
propriety about tools of other forms. 

Every foreman or superintendent of mechanical work 
knows how difficult it is to find a workman who is 
competent to perform the apparently very simple 
operation of calipering. It is not common to find or- 
dinary machinists who are sufficiently accurate in this 
matter to carry on their own work by calipering 
merely, and it is entirely out of the question for one 
machinist to adjust calipers for another machinist to 
work by. The difference of touch between the two 
workmen may result in a . difference of between the 
1-5000 and the 1-100 of an inch. 

To render the operation of calipering more positive, 
and to establish uniformity in calipering, the micro- 
scope, A, together with a micro metric scale, B, gradu- 
ated to SOObths, may be applied to calipers as illus- 
trated in Fig. 7. When the workman has calipered 
his work in the usual manner, his personal equation, 
if such an expression may be used in this connection, 
may be discovered by noting the amount of spring of 
the calipers as indicated by the adjustable index, a, 
carried by one leg of the calipers over the scale, B, car- 
ried together with the microscope by the other leg, 
and other workmen using the same calipers will, of 
course, reduce his work to such size as will give the 
same indications under the magnifier. This will per- 
mit of great accuracy in the calipering or the measure- 
ment of work. 



Coal Asbes tor Heavy Soils. 

A writer in one of our agricultural contemporaries says 
that for the purpose of making stiff soil friable, sifted 
coal ashes, where they can be readily had, are better 
than sand. They are more easily disseminated through 
the mass, and contain a small proportion of mineral 
salts likewise, though their merit is principally me- 
chanical. I had a patch of clay over trap rock that, 
after a rain, took on the consistence of putty. I could 
do nothing with it. Vegetable manure it scorned, and 
the spade cut in it as though it was skim milk cheese. 
The place was made the receptacle of the winter's 
ashes. Two years after, it was dug up through a mis- 
taken order in the fall. Next spring I manured it, and 
had it dug over. . Then I planted it, of all things in 
the world, with melons. They were a striking suc- 
cess. More than that, the friability of the soil remaiaed 
permanent. 
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A FOBTABLE COVERED HAMMOCK. 

The very comfortable looking provision for the siesta, 
shown in illustrations, is a device of Italian invention. 
It possesses considerable merit as a piece of camp equip- 
ment with a most desirable compactness and portability. 
The end supports, as best shown in the enlarged cut, are 
pivoted to each other, and when the hammock is occu- 
pied, are prevented from collapsing by the longitudinal 
bar uniting their upper ends. This gives a good, solid 
support for the hammock, keeping it at an easy dis- 




Fig. 2.-F0BI&BLE COVEBED HAMMOCK. 

tance above the ground, and making it possible to 
bivouac at any desired point without the necessity of 
searching for tree or post. The supporting rope, pass- 
ing under the angle of the legs, and through the metal- 
lic eye pieces at the outer extremity of the pivot, is at- 
tached to a hook on the upper side of the longitudinal 
bar. This arrangement makes the device easy to erect, 
avoiding the continual tying and untying of ropes, 
which under certain circumstances may make a ham- 
mock more of a bother than a comfort, and at the same 
time gives an admirable distribution of the strains. 
The greater the weight in the hammock, the more firmly 
are the legs and bar united. 

Not less important to the comfort of the device is the 
wide spreading awning, which throws its grateful 
shadow over hammock and occupant. Its end rods are 
balanced on short uprights extending from the longi- 
tudiiial bar, and the desired inclination and stability 
are secured by the cords attached to the pivoted legs. 
Perhaps the greatest merit of the invention is illus- 
trated in the figure which shows it packed and ready 
for shipment. The supporting frame taken apart, and 
wrapped in hammock and 
awning, forms a bundle 
easily gathered into ashawl 
strap, and a desirable ad- 
dition to the outfit of in- 
valid or tourist. 



BAUDBE'S SILEZ FIANO. 

Among the flint stones that are met with in the chalk 
formation there are some that when struck with an- 
other flint emit sounds of great purity. The tones that 
are thus obtained with different musical flints are out 
of all proportion to the bulk and weight of the stone. 
This is a very curious phenomenon, the explanation of 
which is not furnishsd by the fundamental laws of 
acoustics, and which surely merits being studied by 
physicists. 

As long ago as 1873, I spoke of musical stones as a 
curiosity worthy of attracting attention. I then prom- 
ised to return to this interesting subject, but the years 
passed by, and the singing stones were forgotten. Upon 
recently visiting the new electric lighting of the Grrevin 
Museum, however, they were casually brought to mind 
again. After examining this interesting installation, I 
was walking through the great hall of the museum, 
looking at the wax figures mounted therein, when I 
heard some delightful music that attracted my atten- 
tion. Approaching the spot where these harmonious 
and pure sounds were being produced, I saw a musi- 
cian, who, holding two flints, was playing upon a stone 
piano with wonderful agility, by striking other flints of 
all shapes suspended by two wires at a few fractions of 
an inch above a sounding board. I at once made the 
acquaintance of the player, who was Mr. H. Baudre, 
a distinguished musician, and a zealous collector of 
musical stones. 

" Hqw flif) yon ptTvfure-th ese flints thatrenrler so de- 

lightful sounds, and from which you get so remarkable 
music? " said I. 

" Ah, sir, it required much time and many trips to col- 
lect the 36 stones which you see before you, and whicll 
form the two chromatic octaves. It took me more than 
thirty years (from 1853 to 1883), to search for them in 
the chalk beds of Haute-Marne, Perigord, Eure, and 
the Paris basin." 

" Are such flints found in all chalk formations? " "I 
believe not; the innumerable quantities of English 
flint have yielded me nothing acceptable." "Are there 
any works that treat of this interesting subject of 
singing stones?" " I do not know; but I have letters 
from numerous scientists, who have been pleased to 
congratulate me, or to give me their opinion." 

" Would you communicate a few of them to me? I 
should like to publish them in La Nature.'''' "Very 
willingly, sir; I will send you my file to-iiiori-ow." 

The following are a few of the notes that appear to 
me to give some new information in regard to singing 
stones: 



stones being different when they are struck in two 
neighboring places. I should not be surprised if there 
were a sort of obliqueness in the structure, which would 
explain the impossibility of preserving the sound when 
a singing stone is cut or broken. 

"There is here an interruption of the sonorous waves 
that are passing through the body. The great differ- 
ence in the sounds that two bodies of nearly equal 
bulk are capable of producing is probably due to a 
difference in the arrangement of the molecule, which 
govern the mode of vibrating. I am sorry that I am 
unable to say more on this subject." 

I reproduce a very pleasant letter from Mr. C. Sainte 
Claire Deville, of the Institute, the learned geologist, 
whom death robbed science of a few years ago : 

" A feeling of remorse seizes me when I reflect upon 
the incalculable number of stones that I have broken 
— of flints broken in order to discover in them the 
traces of a shell, an echinus, or a polyp. And, when I 
consider all the sacrifices of this kind that my geologi- 



Mr. Cartailhac, director of the Toulouse^Museum, re^ 
ports that three musical flints were once noticed by a 
missionary in the village of Chaffa, in the center of the 
plain of Thumazana, Abyssinia. These stones were 
hung by threads from a horizontal wooden rod, and 
were used for calling the faithful to prayers or to bat- 
tle. They were struck with another flint, and their 
sounds, which were very intense, were heard from some 
distance. 

In an interesting letter to Mr. Baudre from Mr. J. 




Hg. 3. 




Fig. l.-FOitTABLE COVEBED HlSaWK. 

cal confreres are every day making, how many reasons 
have we not for thinking that we have destroyed speci- 
mens which might now be figuring among your sonorous 
keys! A vain search has been made for the mandrake 
that sings, but you have done better; you have found 
the stone that sings— you have discovered the singing 
soul of the stone! How many such souls, alas, have we 
sacrificed! You, on the contrary, less barbarous, in- 
stead of immolating them to a vain scientific curiosity, 
have approached them as a friend, have questioned them 
feelingly, and, when one out of a hundred thousand 
of them hadthe vocation, you offered it an asylum. 



The Ghetto of Rome. 

We learn from the Build- 
ing News that the demo- 
lition of the Grhetto of 
Rome, the oldest Jewish 
quarter in Europe, dating 
it is said, from before 
CsBsar's time, is proceeding 
rapidly. The archaeologi- 
cal commission which is 
charged with the explora 
tion and protection of 
ancient monuments has 
applied to the Italian Gov- 
ernment that measures 
shall be taken for clearing 
the temple of Jupiter and 
the portico of Octavia 
from the buildings which 
have grown up around 
them, and also for putting 
them in such a state of re- 
pair as is necessary for their 
preservation. The com- 
mission also requests that 
the new streets which are 
to be laid down over the 
cleared area shall be so 

planned that their points of intersection shall coincide 
with the following: ancient buildings, which are now 
within the Ghetto: The theater of Marcellus, the 
crypt of the Emperor Balbus, aud the porticoes of the 
Flavian Emperors and of the Emperor Philip. It is 
proposed that these buildings shall be placed on the 
list of ancient monuments. 




BAUDRE'S SILEX PIANO. 

Ellis, member of the Royal Society of London, this 
learned scientist treats of the sonorousness of singing 
stones. " We know not up to the present," says he, 
" whether the sonorousness is affected by the form, 
bulk, chemical mass, or molecular constitution. It is 
very probable that these stones have internal struc- 
tures that differ from each other — the sound, of the 



opened the aoors"ot your conservatory toTt, and made 
a virtuoso of it! What superiority! And how much 
more crushing does such superiority become when we 
are obliged to recognize that your keyboard of stone 
offers a true paradox that geologists and physicists do 
not yet seem able to fully explain." 

Mr. Baudre calls his singing stones "prehistoric 
music." It is not impossible, in fact, that analogous 
keys were used by our ancestors of the Stone Age. This 
was Abbot Moigno's opinion. 

"Who knows," says the 
old editor of Cosmos, 
" whether, in eagerly ex- 
cavating in search ofcrelics 
of the Stone Age, we shall 
not find a series of attuned 
flints? Why may not the 
flint, which was the first 
arm, the first tool, of pre- 
historic man, have also 

been his first Trmgir.^,] \^-_ 

strument?" 

Mr. Baudre thinks that 
the reason no musical in- 
struments have been found 
in prehistoric strata is that 
searchers have not occu- 
pied themselves with na- 
tive flints, but only carved 
ones. 

The following are some 
of the peculiarities of these 
attuned stones: The stone 
that emits the greatest tone 
weighs 4J^ pounds, while 
the one that gives the half 
tone of this weighs 9. This 
large flint is immediately 
followed by one of one 
ounce, that finds its similar 
in weight only at the end 
of the series, although the 
difference in sound is con- 
siderable. A 3 ounce stone 
gives exactly the same note 
as another that weighs but 6,000 grains. It will be seen 
that we have surprising anomalies here to puzzle phy- 
sicists.— G*. Tissandier, in La Nature. 



Holyoke claims the honor of being the first town in 
Massachusetts to introduce electric light. 



© 1885 SCIENTIFIC AMERICAN, INC 



56 



^mnixiU %mtxum. 



[July 25, 1885. 



Ourselves as Others See Vs. 

The following notices, appearing in newspapers 
printed in places remote from each other, represent a 
small proportion of the approving comment with which 
our contemporaries welcome the weekly receipt of the 
successive issues of the Scientific American. To 
those of our readers who have been with us for a gene- 
ration or more, of which our subscription lists show 
large numbers, the reprinting of such comments may 
seem superfluous; but the young are all the time com- 
ing forward to fill places on life's stage, and with them 
such words may aid an introduction to a life acquaint- 
ance. If it would be in good taste we might, likewise, 
quote from the many good things patentees say of us, 
in their correspondence, relative to our methods of 
doing this class of business — in preparing their appli- 
cations, and our success in taking care of their cases 
before the Patent Office — but the confidential nature of 
such services precludes reference thereto. 

The Streator (111.) Monitor says: The Scientific 
American is one of the papers which are necessary to 
every one who expects to keep up with the times. To 
be deprived of this journal after once getting accus- 
tomed to receiving it, is like moving to a country where 
science and invention are unknown. It keeps its read- 
ers posted on all things appertaining to the mechanic 
arts, new discoveries, and appliances in science, and the 
problems and theories receiving the attention of the 
foremost workers in the fields of discovery. It is 
published weekly at |3.30 per year, and is worth to 
every intelligent person many times the cost. 



The Scientific American is without a peer in its 
realm, says The Capital, published at Frankfort, Ky. 
It is not only a journal of arts, sciences, and mechanics, 
but it is the greatest of all journals of that class. Its 
pages are weekly filled with the most entertaining as 
well as the most instructive of matter, relating not only 
to really scientific matters, but to subjects that are in- 
timately connected with everyday life. No family able 
to pay for it should be without this remarkable weekly. 



The Dallas (Texas) Jifac^iwe Journal says: The Sci- 
entific American, in our judgment, is indispensable 
to those operating machinery, as the valuable informa- 
tion contained in its columns if heeded would prevent 
many mishaps, and errors committed by ignorant ap- 
plications in and about a plant of machinery. We 
notice in every number sufficient mechanical informa- 
tion to pay for its year's subscription. Operators of 
machinery dispense with a good and reliable assistant 
in not taking the Scientific American regularly. 

The Scientific American.— An examination of this 
paper, says The Methodist Protestant (Baltimore), will 
satisfy any person that it should find a place not only 
with every engineer and mechanic, but with every 
citizeu of average intelligence, so varied and int«rest- 
ing are its contributions and illustrations. While it 
makes special record of new inventions, it covers the 
whole field of theoretical and applied science in all its 
departments. It is one of few of our exchanges we 
uniformly read through. 



Trash Reading. —How deplorable the fact people 
spend precious time and money for trashy literature in 
this age of {jrogress! If one-tenth part, says Tti.e Mine- 
ral Wells Pilot (Texas), was spent for such publications 
as the Scientific American that is spent and wasted 
for trash literature, ignorance and poverty would almost 
be banished from this fair land of liberty in a few 
years. Every number of the Scientific American 
contains 16 pages, beautifully printed and elegantly 
illus^ated; it shows the progress of the world, and 
abounds with fresh, interesting subjects for all classes. 
No intelligent person, after reading it two or three 
months, would miss one single number for the subscrip- 
tion price, $3.30 per annum. We mention it with the 
hope of turning the minds of some of our readers from 
poisonous, fictitious, trashy, and unprofitable litera- 
ture to something ennobling, full of knowledge, and 
elevating in its tendency. 



TheWesleya.n Christian Advocate sa.ys: Thatoldestab 
lished and popular journal, the Scientific American, 
published by Munn & Co., New York, maintains with 
increasing interest and usefulness its high character for 
art and science. Those interested in the mechanic and 
manufacturing arts, and inventions, and discoveries in 
science, cannot well do without it. It seeks specially to 
popularize kno wledge and science, and it does this need- 
ed work in such a plain and interesting way as to adapt 
it to the easy comprehension of the masses of readers, 
as well as the savants and scientists of the whole coun- 
try. We cordially recommend it to all who desire use- 
ful knowledge and practical information upon every 
day topics and subjects of invention, education, and 
progress. Price, $3.30 a year. 



The Messenger, published at Minneapolis, Kan., sug- 
gests that if a person wishes to know about the great 
improvements that are continually being made in ma- 
chinery, and learn of those things that the inventive 
mind of the American is bringing to light, he should be 
a subscriber of the Scientific American, one of the 
best periodicals of that kind in the world— beautiful 
cuts, clear print, good paper, and most ipteresting 
reading. One who takes the Scientific American 
once will always remain a subscriber. 



The Republican, pubHshed at St. Clair, Mich., says: 
Of all the scientific papers published in this country, 
there is none which for the ordinary reader in any way 
compares favorably with the Scientific American. 
In fact, although a professedly scientific paper, its arti- 
cles are so thoroughly free from all technical words and 
expressions that they are as well adapted to the general 
reader as to the pure scientist. It is a paper which no 
one can afford to be without who desires to keep posted 
in regard to the great progress which is now being 
made in the scientific world, because it contains a com- 



plete record of this progress expressed in the most in- 
teresting way. One of its best features is its illustra- 
tions, which represent the highest attainment in the line 
of artistic engraving. We believe there is no paper 
which is capable of exerting a more healthful influence 
upon children, first, because the illustrations are at- 
tractive and the description of scientific discoveries 
entertaining, and, second, because for the most part 
they relate to and tend to interest the reader in sub- 
jects which are of a practical character. 

■* « « > »i 

Fhotograpbr Thirty Ifearx Ago and To-day. 

Referring to the progress the amateur photographer 
is making in England, The British and Colonial Print- 
er tells us that not.only the Princess of Wales, but other 
members of the royal family, have become familiar 
with the camera. The same paper draws a contrast be- 
tween the present and earlier modes of posing the 
sitter, and the process of taking pictures and the im- 
provements made in all departments of the photo- 
graphic art, which the older readers of the Scientific 
American will recognize as truthful, and all admit to 
be amusing. 

The torture to the sitter of old was something very 
real. If the fussy " artist " would only have permitted 
his victim to sit as he sat at home, there would have 
been little to complain of. Evidently, however, 
there was one look for everyday life and another for 
the "studio." The man who never opened a book 
from one year's end to the other stood bolt upright, 
close by a marble column, with his finger inside a 
copy of " Locke on the Human Understanding." The 
mother of a family, in terror lest her heated face should 
"come out frightful," or agonized by the amblings of a 
fly across her nose, sat glaring at a^pot on the wall, 
her countenance rigid with a wooden smile 6nly seen 
in photographs, while the man of sci6n&e waiied, watch 
in hand, for the fatal moment when the Cap was to de- 
scend, and all was over. People dressed to be photo- 
graphed, and dressed, especially in the humbler walks 
of life, so fearfully unlike nature, that when their 
" doppelgangers " appeared in the photographer's 
case, it was regarded by their acquaintances as a sign 
of superior acuteness to recognize the prototype. The 
blacksmith, with whom half the country side were 
familiar in his leather apron and his shirt sleeves, 
looked extremely stiff and unhappy as he stood by the 
regulation marble pillar — of painted fir — in his Sunday 
clothes, with his forefinger in the property copy of Mr. 
Locke's erudite treatise. 

The photographer of the old school fixed the person 
to be taken in front of a bull's eye, and requested him 
to look " as he usual^ did." Then — with a view to se- 
cure this end — an implement of torture called a "head 
rest " was fixed on his occiput, evidently under the im- 
pression that this. curve of iron was the usual appendage 
of an arm chair. A second or two later, the artist de- 
clared with well feigned resignation that he must " pose 
you again," and posing in his vocabulary always meant 
pulling down your shirt cuffs, laying your right hand 
in an unnatural position over a shaky little table, prop- 
ping up a lock of your hair to make it resemble the 
typical portrait of Byron. Then after one or two final 
pulls and pushes, and casings of the bust backward 
and forward and sideways, as sculptors manipulate 
their clay models, the "sitter," heated, irritable, and 
perspiring, was requested to " look pleasant." At last 
the cap was taken off, the watch produced,and a minute 
of torture, it seemed hours, inflicted on the man who, in 
a moment of good nature and ambition, resolved to 
"betaken." The result we all know. 

A portrait taken in a dentist's chair would have been 
as pleasing. The only satisfaction a cynic got out of 
the business was that the fellow with the lens did not 
get off scot-free. Before he poured the collodion 
on the plate which had to be so laboriously cleaned, 
and then dipped it in the mysterious bath, and retreat- 
ed into the dark room with it, and dipped it again, he 
generally managed to leave some trace of the operation 
on his person. A photographer of the wet process 
times could always be known by his fingers. As 
for the rare amateur, this rash man, at least dur- 
ing the early stages of his novitiate, had to seclude 
himself from society, as his hands were stained beyond 
the power of chemicals to cleanse them. 

All this is now very ancient history. It seems as out 
of date to hear people talking of the collodion process 
as it is to read of Niepce experimenting with the bitu- 
men of Judea, or Daguerre rendering his silver plates 
sensitive by aid of the power of iodine. The dry 
plates rendered miraculously sensitive by gelatine 
mixed with bichromate of potash have revolution- 
ized the whole art. It is no longer photography, but 
photoglyphy. A supply of plates is bought from the 
dealer ready for use, without the operator requiring to 
touch them, and, indeed, so sensitive that if touched 
they are injured, and if exposed to the faintest ray of 
light they are spoiled. Then, at the fitting moment, 
one is slipped into the camera, a little catch is raised, 
a click is heard, and quick as the twinkling of an ej'e a 
view is secured. There is no trouble; scarcely any 
mechanical skill is exercised. Practically, the opera- 
tion is instantaneous, since a passing train, a galloping 
horse, or a bird in flight can be pictorially fixed. 

They are becoming aliuost as iadispeneable a 



part of the tourist's kit as his guide book. The 
explorer no longer requires to paint the scenes, or 
the ruins, or the savages he visits, as Bruce did so 
laboriously, and at such a tremendous cost of priceless 
time. A dry plate, a click, and in two minutes there 
is secured a view, the accuracy of which even the 
skeptic regarding traveler's tales cannot dispute. It 
is in truth hard for any one to escape the modern 
photographer. There is apparatus as small as an 
opera glass and shaped quite like one. The size 
of the picture taken is immaterial. It can be enlarged 
to any extent. A manuscript can be copied as easily 
as the building in which it is preserved, or the librarian 
who so cautiously uncovers it can be " taken." This, 
indeed, is the present condition of affairs. But now 
that the Princess has become a " photographrix," we 
may expect to see a portable camera in every carriage, 
on the front of every tricycle, or even on the pommel of 
many a saddle. . 

— ' ^ « • > » 

Treatment of Rattlesnake Poisoning. 

On the 11th of May, my little boy (aged eight years) 
while playing near the house, was bitten on the great 
tOe by a rattlesnake. I saw him within a few minutes, 
ligated his ankle, and applied the following freely: 

^. ' Potash iodide gr. xv. 

Iodine gr. xxx. 

Aquapura §j. M. 

Although the swelling was controlled, he suffered in- 
tensely from 5 P.M., the time he was bitten, until 10 
P.M., when he became quiet and slept for two hours, 
when he awoke suddenly, screaming, starting about 
wildly, and complaining of excruciating pain in his 
limbs and jaws. I commenced giving him the tinc- 
tures of gelseminum and lobelia (two parts of the first 
to one of the latter) in half teaspoonful doses every 
five minutes, which was kept up for an hour before 
any effects were visible; relaxation having been ob 
tained, ,all the tetanic symptoms subsided, and the 
cure was complete. 

I was once called to a case where a large rattlesnake 
had bitten a little boy on]the inside of the ankle — a very 
bad bite. I used the above prescription freely, and 
with like results as before. So far as the swelling was 
concerned, and by the early use of gelseminum and 
lobelia, cure was effected in five hours, i. e. , the active 
symptoms were subdued within that time, requiring 
no further professional attention. The iodine and 
iodide of potash have gained a great reputation in 
this country as an antidote to the poison of the rat- 
tlesnake, and is used when needed with the same re- 
sults on cattle and horses as on man. 

In the case of my little boy, I am satisfied that if I 
had given him freely of gelseminum and lobelia until 
it relaxed him, the trouble would have been at an end; 
indeed, I proved it on the case I had since, and here- 
after I shall think of no other treatment, unless it 
should fail me.— J. W. Holmes, M.I)., in Medical Sum- 
mary. 

■ — < I ■ > » 

violation of a Tomb aner Six Hundred If ears. 

The Stampa, a prominent Italian liberal journal, tells 
the following strange story: On the night between the 
19th and 30th of May, the old church of Sta. Maria de' 
G-radi, in the city of Viterbo, was entered by the secre- 
tary to the municipality, the city engineer, and a band 
of workmen. They proceeded to the tomb of Pope 
Clement IV., whose body had lain in a marble sar- 
cophagus in the church since his death in 1368. The 
sarcophagus was opened, and an inner coffin of wood 
was found. Upon opening this they found the re- 
mains in a fair state of preservation, and clad in the 
vestments suitable to the papal rank. They did not 
touch anything, but closed both coffin and sarcopha- 
gus. Next morning they returned, accompanied by the 
sindico of the city and the sub-prefect of the district. 
The corpse was then taken out of the cofiBn; the ring. 
In which there was a precious stone, was taken from 
the finger; the richly embroidered silk gloves and 
sandals were torn off ; the agraffe which fastened 
the cope on the breast, and which was richly mount- 
ed with precious stones, was cutout; and those por- 
tions of the cope, which was of gorgeous workman- 
ship and in good preservation, were cut away. The 
remains were then huddled into a box and sent off to 
the municipal buildings; the articles that had been 
removed were, according to the sindico, to be placed 
in the museum of Viterbo. The Stampa observes that 
if a poor man's grave were thus violated, the law would 
give some months' imprisonment to the criminals. 
Will not the same measure be given to the disturbers 
of a Pope's tomb which is one of Italy's historic mon- 
uments? And it calls on all the newspapers of the 
peninsula to publish the outrage, and bring public 
opinion to demand the punishment of the princi- 
pals, whoever they may be. 

^ I > > ^ 

Messrs. Geo. H. Hull & Co., of Louisville, Ky., 
are supplying what they term Dresden sand, which is 
of such quality that the fine iron castings are made 
without facing, either in the sand or mould. Foundry 
men will appreciate the value of the new sand. 
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TEE lOITANA AND HOW IT 18 CAVOHT. 



BY DANIEL C. BEAKD. 



brouglTE forward, down- 
ward, and backward, the 
plane of motion being al- 
most vertical; while the 
mole, on the other hand, in 
making its excavations 
carries its hand forward, 
outward, and backward, so 
that the plane of motion 
is nearly horizontal. The 
movement is almost pre- 
cisely like that of a man in 
the act of swimming, and 
the simile is still closer 



One can scarcely imagine a more terrible looking 
creature than a full grown iguana. Instead of being 
discouraged, however, by its looks the animal seems to 
delight in its ugliness, and to a great extent rely upon its 
formidable appearance for protection. When alarmed, 
it will puff itself up, erect the spine upon its back, and 
expect by this means to frighten away its enemies; and 
if its harmless nature were not well known it would sel- 
dom be molested, but might bask in the sun for centu- 
ries to come, instead of becoming a comparative rarity 
by gradual extermination. 

The common iguana (/. Uiberculata, Lan.)is from 
three to five and even six feet long when full grown. 
It inhabits the West Indies and tropical America, and 
belongs to an exceedingly numerous family of lizards. 
As a rule, all of these relatives have broad, flat heads, 
often ornamented with comb-like ridges or membran- 
ous lobes; similar appendages usually continue along 
the dorsal region. The throat is almost invariably 
furnished with a dewlap or membranous expansion of 
some kind. Their eyes are always furnished with lids 
which may be completely closed; their tongues are 
short, thick, and only free at the end, and their ears 
are freely exposed. 

The iguanidsB are an ancient race, but the modern 
representatives may be divided into two great groups, 
based upon the character of their teeth. 

In the American species, or true iguana, there is a 
deep furrow in all the jaws. I'fte teetti aTe'cOriousTy" 
flattened and toothed, and are attached to the inner 
surface of the jaw bone. 

In the Old World species, comprising the sub-family 
of agamidue, the teeth always grow upon the edge of 
the jaw. 

Although the common iguana cannot, with propriety, 
be termed an aquatic lizard, it displays no fear of the 
water, but will ofttimes escape from pursuers by taking 
to the water and swimming rapidly away, with its fore 
feet held, after the manner of a frog, motionless along 
its sides, and propelling itself by a serpentine move- 
ment of its long tail, or, diving, will remainunderwater 
until its enemies abandon the chase. According to 
Wood, the iguana has been known to re- 
main under water for an hour at a time, 
and at the end of that period to emerge 
in perfect vigor. 

The female iguana will lay from four to 
six dozen eggs, which are hatched by the 
heat of the sun, in the same manner as 
turtles. 

It is almost incredible that the meat of 
this repulsive reptile is used as an article 
of food by the inhabitants of the country 
in which it is found. Not only is this so, 
but it is, further, considered a great deli- 
cacy. 

The eggs of this animal are also in as 
high repute as its meat, although both 
are said to disagree with some persons. 
The iguanas are vegetarians, their food 
consisting, as far as is known, of fruit and 
other vegetable substances. 

There can be little doubt that the 
white population of tropical America 
learned to eat the flesh of the iguana from the ancient 
Indians. In Mr. Bryan Edwards' "History of the West 
Indies," published some hundred years ago, he says: 
" I believe it seldom happens that they (the iguana) 
were served at any English table, but their French and hard floor, it does not tread upon the palmar aspect 
Spanish neighbors still devour them with exquis}te--<>f-lta^iore£eet_aa,Qther^nim9.Is-dQ. hut riins_along^on 

with the broad hands turned 



structure of tbe mole. 

Doctor Merriam, in his work on the mammals of the 
Adirondack region, describes the mole and its remarka- 
ble construction for digging, and says; " The modifica- 
tion of structure that adapts this animal to its peculiar 
mode of life affords a most remarkable example of 
animal specialization. The conical head, terminating 
in a flexible cartilaginous snout, and unencumbered 
with external ears or eyes to catch the dirt, consti- 
tutes an effective wedge in forci^ig its way through 
narrow apertures; the broad and powerful hands, 
whose Angers are united nearly to their very tips and 
armed with long and stout claws, supply the means by 
which the motive power is applied, and serve to force 
the earth away laterally to admit the wedge-like head; 
while the apparent absence of neck, due to the enor- 
mous development of muscles in connection with the 
shoulder girdle, the retention of the entire arm and 
forearm within the skin, the short and compact body, 
and the covering of soft, short, and glossy fur tend to 
decrease to a minimum the frictional resistance against 
the solid medium through which it moves. In fact, it 
presents a most extraordinary model of a machine 
adapted for rapid and continued progress through the 
earth. 

"The mole does not, and cannot, dig a hole in the 
same sense as other mammals that engage in this oc- 
cupation, either in the construction of burrows or in 
the pursuit of prey. When a fox or a woodchuck 
digs into the ground, the anterior extremities are 




relish." 

Mr. Edwards also says that he has been "assured by 
a lady of great beauty and elegance, who spoke from 
experience, that the iguana is equal in flavor and 
wliolesomeness to the flnest green turtle." 

The old time priests evidently enjoyed the flesh of 
this lizard as well as the sport of its capture, if we may 
judge from the following extract from the writings of 
Father Labat, which appeared in the /Sporting Maga- 
zine for September, 1794: 

" We were attended," says he, "by a negro, who car- 
ried a long rod, at one end of which was a pieceof whip 
cord with a running knot. After beating the bushes 
some time, the negro discovered our game basking in 
the sun, on a dry limb of a tree; hereupon he began 
whistling with all his might, to which the iguana was 
wonderfully attentive, stretching out his head and 
turning his neck, as if to enjoy it more fully. The 
negro now approached, still whistling, and, advancing 
his rod gently, began tickling with the end of it the 
sides and throat of the iguana, who seemed mightily 
pleased with the operation, for he turned on his back 
and stretched himself out like a cat before a fire, and 
at length fairly fell asleep; which the negro perceiving, 
dexterously slipt the noose over his head, and with a 
jerk brought him to the ground. Good sport it afforded 
(continues the reverend historian) to see the creature 
swell like a turkey cock at finding himself entrapped. 
We caught others in the same way, and kept one of 
them alive seven or eight days, but it grieved me to the 
heart that he thereby lost much delicious fat.^'' 



lOVAKA.- (/. I'ubtrmiata.) 



from the fact that the mole brings the backs of his 
hands together in carrying them forward, always keep- 
ing the pahuar surface outward and the thumbs below. 
Indeed, when taken from the earth and placed upon a 



the sides of its thumbs, 
up edgewise." 



The Great Clacler of Alaska. 

According to the San Francisco Courier, the great 
glacier of Alaska is moving at the rate of a quarter of a 
mile per annum. The front presents a wall of ice 500 feet 
in thickness; its breadth varies from three to ten miles, 
and its length is about 150 miles. Almost every quar- 
ter of an hour hundreds of tons of ice in large blocks 
fall into the sea, which they agitate in the most violent 
manner. The waves are said to be such that toss about 
the largest vessels which approach the glacier as if 
they were small boats. The ice is extremely pure and 
dazzling to the eye; it has tints of the lightest blue as 
well as of the deepest indigo. The top is very rough 
and broken, forming small hills, and even chains of 
mountains in miniature. This immense mass of ice, 
said to be more than an average of a thousand feet 
thick, advances daily toward the sea. 

■ «t I ■ I » 

Tbe Oregon. 

The Cunard steamer Oregon, which is now armed as 
a swift cruiser, was the flagship of Admiral Hoskins 
during the recent maneuvers of British war ships in 
Bantry Bay. Besides her ten guns — four Vavasseurs 
and six muzzle loading sixty-four pounders — the Ore- 
gon has eight steam launches of high speed, capable of 
being effectively used as torpedo boats. Bho will also 
receive several Gatling guns. 



Influence of Rlecltanlcal Invention. 

In a recent issue of BradstreeVs the subject of " Pro- 
gress in Manufacturing" is touched upon, and it is 
shown by reference to researches of Mr. Edward Atkin- 
son to what extent the world is indebted to mechanical 
invention for the great abundance of useful commodi- 
ties. The result is shown in a clear manner by the aid 
of charts. For the purpose of illustrating his argument 
or theory, Mr. Atkinson selected, among other indus- 
tries, the manufacture of cotton sheetings, comparing 
the prices and other flgures of 1840 with those of 1883 
and 1885. The data were obtained from two mills 
which have always been successful. 

In 1840 the product of cotton sheetings per hand per 
year was 9,600 yards, while in 1883 it was 28,032 yards, 
an absolute increase of 190 per cent in efficiency of 
labor growing out of improvements in machinery. 

In 1840 the number of spindles was 12,500; in 1883 it 
has increased to 30,800, an increase of 146 per cent. 

The value of product per hand in 1840 was $868; in 
1883 it was $1,973, an increase of 127 per cent. 

The rate of wages per hour in 1840 was 4'49 cents. In 
1883 it was 8'80 cents, an increase of 96 per cent. 

The rate of wages per year was $175 in 1840, and in 
1883, $287, an increase of 64 per cent. 

The number of operatives in 1840 was 530, in 1883, 
527:; remaining about the same, while the increase in 
machinery was about 186 per cent. 

The hours of labor were 13 in 1840 and 11 in 1883, be- 
i ng a reduc tion of about 15 per cent. In 1840 the price 
of cloth was about 9 cents, while in 1883 
it had been reduced to about 7 cents, be- 
ing a reduction of about 22 per cent. 

Estimating the proportion of price to 
profit on iixed investment at 10 per cent, 
the profits in 1840 were 1'18 cents, in 1883, 
0'43 cent, beiiig_a decrease of 80 per cent 
in the proportion of the product assigned 
to profit. 

Mr. Atkinson has summarized the pro- 
gress as follows: 

" Fifty years ago the average earnings 
of all the operatives in a large cotton mill, 
who were worked thirteen hours or more 
a day, and among whom were comprised 
a much larger proportion of men than at 
the present time, while the women were 
older and there were fewer children, were 
$2.50 and $2.62 per week. The quantity 
of machinery which each hand could tend 
was much less; the production of each 
apiiidle and looiir'vvaii ' Ifeas; Ctie cost m 
money of the mills per spindle or loom 
was umch greater, while the price of cloth 
was at times more than double the price 
at which it can now be sold with a reason- 
able profit. The average earnings of all 
the female operatives in what purports to 
be the same factory, at the present time, 
on the same fabric, working ten or eleven 
hours a day, are $5 per week, and in some 
cases even $6 or more to the most skillful. 
That is to say, women now earn about 
twice as much in ten hours as men and 
women combined averaged in thirteen 
hours then. The course of events has 
been as follows: A continuous reduction in the hours 
of labor, coupled with an increase in the earnings per 
hour; a diminution in the ratio of capital to produc- 
tion, coupled with an increase in its productive efflci 
ency; a constant increase in the supply of cotton fabrics 
T) er capita, co ujjied with a decrease in the prico: a, con- 



tiriuous increase irTthe purcliasing power of gold dol- 
lars in respect to almost all articles of necessary sub- 
sistence." 

It is pointed out that these facts afford a coiDplete 
demonstration of the fallacy that high wages and high 
cost of production are synonymous; that the rate of 
wages is only one of many elements instead of the sin- 
gle important element in determining the cost of pro- 
duction in any industry;. that it is quite possible that 
the highly paid labor in oiir best cotton mills costs less 
per pound or yard of product than the " pauper labor" 
in English mills, and that if the obstacleof obstructive 
tariff taxes on sundry things which they have to use 
were cleared away, American manufacturers would be 
more than able to hold their own. 



State regulations as to the use of automatic car 
couplers are likely to give considerable trouble in the 
uiatter of exchanging cars in order to make through 
lines. The laws of one State cannot control the kind 
of couplings used by the railroad company of another 
State whose lines do not enter the State where coup- 
lings are regulated by law. The cars of such a company 
might be excluded altogether from the State, but that 
would interfere with facility of traffic and be a rather 
costly remedy. Unless all the railroads adopt safety 
couplers, and unless those adopted work together, one 
or two or even half a dozen States can do but little 
by legislation to bring about the desired reform. 
This is a matter that the railroads should attend to 
themselves, without waiting for outside pressure. 
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ENGINEEBING INVENTIONS. 
A rotary engine has been patented by 

Mr. Frederick H. Crass, of Murfreesborough, Tenn. 
This invention consists in a peculiar construction *uid 
arrangement of a revolving outer casing bearing piston 
and exhaust ports, combined with a stationary steam 
chamber and cut-off gates or slides. 
A sand feeder for locomotives has been 

patented by Mr. Hampton R. Campfield, of Susquehan- 
na, Pa. Combined with the sand box and its discharge 
pipe is a feed box, with a handhole, so arranged that 
the sand will be delivered regularly and in uniform 
quantities, and so that pebbles, coarse sand, or refuse 
will not be liable to clog the outlet groove. 

•-♦-♦ 

AGBICULTUBAL INVENTIONS. 

A cornstalk cutter has been patented by 

Mr. George A. Stone, of Richmond, Mo. Combined 
with a frame are pivoted levers carrying pivoted chop- 
per bars, with other novel features, making a machine 
which, as drawn along a row of stalks, will cut them into 
short lengths, which may be readily plowed under; the 
machine can also be made narrow to cut a single row of 
stalks, or wider to cut two rows of stalks at a time. 

A thrashing machine has been patent- 
ed by Mr. Thomas J. Widemire, of Grampian Hills, Pa. 
It is for thrashing grain in such manner that the straw 
will not be ruined or broken any more than it is by 
hand thrashing, the grain to be thrashed being placed 
upon a table of the machine, and beaten by flails, which 
after striking it slide off, are carried around by a wheel, 
then strike again, and so on. 



MISCELLANEOUS INVENTIONS. 

A ribbon and braid holder has been pa- 
tented by Mr. Charles M. Stone, of Belton, Texas. This 
invention consists of a peculiar shaped wire holder easi- 
ly adjusting itself to the diameter of the roll and ribbon 
thereon, so the ribbon may be wound smoothly and 
evenly, and the end will be held to prevent unwinding. 

A device for fitting cross cut saws has 
been patented by Mr. William H. Dessureau, of Otsego 
Lake, Mich. It is a combination tool, adapted also for 
use as a screw driver, measure, and hammer, and by 
which, in connection with a file, a saw can be easily and 
accurately fitted. 

A surgical instrument has been patent- 
ed by Mr. John S. Poynor, of Walnut Springs, Texas. 
In a headed rod a series of springs is held with their in- 
ner ends to turn in such a way as to make an imprt-ved 
device for extracting foreign bodies from different parts 
of the body, and one which can also be used as a probe. 

A tag or label has been patented by 
Mr. Samuel M. Guss, of Reading, Pa. It has a pin 
secured by a button, the eye passed through the 
label, with a washer and guard for the point of the 
pin, making a tag which can be readily carried in the 
pocket, and. with suitable printing matter, will be con- 
venient to attach to goods, secured seats, etc. 

A clasp has been patented by Messrs. 
Charles F. and William J. Walters, of Prospect, N. Y. 
It IS formed of two flat jaws made integral with a cross- 
piece uniting them combined with a latch pivoted on 
one jaw and having a curved slot through which a pin 
passes from the other jaw, making a device for holding 
stockings, shirt sleeves, or parts of garments. 

A nait tongs has been patented by Mr. 
Woodson Mosley, of Kingsland, Ark. A pair of pivot- 
ed hand tongs has a hook secured to the under side of 
one of the levers for retaining the handle of a scoop, so 
that a greater quantity of nails can thus be removed at a 
time from nail boxes or nail trays and the dropping of 
the nails prevented. 

An end gate fastening has been patent 

ed by Mr. Duncan W. McKinnon, of North Sydney, 
Nt»va Scotia, Canada. Combined with the gate is a rod 
or shaft with lateral hooks engaging with the braces on 
the sides of the wagon body, the shaft having a lug 
acted on by a spring of the gate, making a simple and 
strong fastening for the end gates of wagon boxes. 

A cuff button has been patented by Mr. 
Elias M. Stewart, of Richmond, Canada. Combined 
with a hollow head having a tubular shank with a cross 
piece, a pin is arranged to turn in the shank, with a 

cross piece on Itm pin, a sliding rod through the upper 

end of the pin, and a head on the outer end of the rod, 
the head having a rib for locking the rod in place. 

A milk and water cooler has been pa- 
tented by Mr. Edward Williams, of Lynn, Mass. It 
consists of a can with two compartments, separate 
faucets and covers, with handles and trunnions on the 
outer side of the can, making a can in which the ice em- 
ployed for cooling is not brought in contact with the 
liquid to be cooled. 

A water motor has been patented by 

Mr. Horace L, Walker, of Ottumwa, Iowa. It works in 
connection with an overshot water wheel, combined 
with which is a series of doublf- acting pumps, which 
rotate with it, there being weights attached to levers 
for working the pumps, and cranks connected to the 
pump pistons and to the levers. 

A vehicle wheel has been patented by 
Mr, Charles W. Long, of Eaton, O. Combined with a 
circular rim is a frame mounted to turn within it, mak- 
ing a wheel without a hub, which can be used as a mas- 
ter wheel on reapers or for other purposes, making the 
reapers run more easily, the draught less, and giving 
more power. 

A fence post has been patented by Mr. 

William H. Gates, of Jesup, Iowa. The invention con- 
sists in particular constructions of the posts, combining 
therewith base plates or ground anchors of peculiar 
form, and in the connections of the horizontal fence 
wires or rails with the fence posts, to facilitate the 
erection and lessen the cost of such structures. 
A ladder has been patented by Mr. 

Robert Furlong, of Saucelito, Cal. It is for house or 
orchard use, and is adapted to support a platform when 
desired, the invention consisting in the combination, 
with two pairs of bars pivoted at or near their middles, 
of rungs uniting one pair of bars and cross bars, and 
braces uniting the other pair. 



A jointed g:as and lamp bracket has 

been patented by Mr. Henry P. Drew, of New York 
city. Combined with chains and swinging arms of a 
bracket are an adjustable guide bar and slops, so the 
swing of the outer arm will be limited independently of 
the position of the inner arm, the invention being an 
improvement on former patented inventions of the same 
inventor. 

A sash holder has been patented by Mr. 
William D. Isett, of Altoona, Pa. Combined with a 
frame are two friction disks mounted independently 
and eccentrically on a shaft, with cords and pulleys for 
turning them, making a device for locking sashes so 
they cannot be raised or lowered from the inside or 
outside, the device being readily manipulated from the 
floor of the room. 

A strap holder has been patented by 

Mr. Robert L- Beaumont, of St. Joseph, Mo. It is 
formed of two sections hinged together at one side, and 
having catches on their opposite edges, there being also 
a hinge or joint wire having snap hooks formed on its 
edges, the device being for holding a strap, cord, or 
chain when not in use, or as a grip or handle for pack- 
ages or bundles. 

Drafts, checks, and other money orders 
form the subject of a patent issued to Mr. William T. 
Doremus, of Flatbush, N. Y, It is made with spaces 
for the place, date, and name of drawer, order and name 
of payee, dollar sign, numerals from to 9, fraction 
signs, etc., so that such checks, when filled out, will 
necessitate too many erasures and changes to be suc- 
cessfully "raised." 

Neckwear forms the subject of a patent 

issued to Mr. Edwin D. Smith, of New York city. This 
invention consists in an embossed scarf, bow, or cravat, 
made of paper, with devices for holding it in place on 
the collar button, the goods being capable of being pro- 
duced in black or colors in imitation of silk, calico, or 
other fabrics, and so as to eimulate the creases and 
folds of a variety of materials. 
A fire escape has been patented by Mr. 

Isaac S. Smeltzer, of Columbus, Ohio. Two grooved 
pulleys are mounted on a shaft journaled in brackets 
projecting from the wall of a building, persons to be 
rescued may take hold of rungs and step on platforms, 
which will descend while other parts of a cable are ris- 
ing, or firemen and hose can also be elevated to the up- 
per stories of a building. 

A hedge trimmer has been patented by 
Mr. William McLaughlin, of Auckland, New Zealand. 
It is made with a carriage and a disk having two or 
more cutters, connected with the drive wheel of the car- 
riage by two pairs of beveled gear wheels and two 
shafts, whereby the disk will be driven at great speed 
by the advance of the machine, making a mechanism 
adapted for cutting brush and trimming hedges. 

A hat and bonnet fastener has been pa- 
tented by Mr. James L. XJmbellar, of Kankakee, 111. It 
consists of a hook or combined hook and elastic cord 
fastening, designed as, a substitute for the ordinary 
cords or bands usually sewed on ladies' hats and bonnets, 
making a faetenlng which is conveniently attached, may 
be readily renewed, and is adjustable to secure a good 
fit and hold without sewing on the hat or bonnet, 

A door bolt has been patented by Mr. 
John F. Taylor, of West Park, N. Y, It is made with a 
bar adapted to slide and be turned axially, and with a 
cam or eccentric lug, and held to the door so its lug may 
enter a recess for holding the bar, so that the door will 
be held closely to its casing or seat without regard to 
variations in size of door or casing caused by changes 
in temperature or the weather. 

An apparatus for purifying water has 
been patented by Mr. Robert H. Thurston, of Hoboken, 
N. J. By this invention air or purifying gas is intro- 
duced under pressure into the rising main or delivery 
side of a pumping system, for aerating the water sup- 
ply, for oxidizing all substances that are oxidizable, 
and thus purifying the water supply of cities and towns 
that are supplied with water under a head or pressure. 

A stop attachment for roller skates has 

been patented by Mr. Josiah P. Geran, of Brooklyn, N. 
Y, It is made with a curved plate having strengthen- 
ing flanges, a recess, and a flexible block secured m the 
recess of the curved plate by a clamping plate, making 
a device by which the advance of skaters can be reat^ily 
checked, and which will serve as a safeguard to prevent 
the skater from falling backward. 

A wire rod rolling mill has been patent- 
ed by Messrs, Henry Grey and Richard Bowater, of 
Beaver Falls, Pa. It is for reducing heated rods to pre- 
pare them to be drawn into wire, and provides a special 
construction and combination of parts to avoid the use 
of wabbler connections and of gearing between the roll- 
ers, as well as to afford means for supplemental heating 
of the wire rod during the process of rolling. 

A life saving apparatus has'been patent- 
ed by Mr. Olney Arnold, of Pawtucket, R. I. Combined 
with a kiteis a small boat.carrying a spool or bobbin with 
a life line, one end of which is made fast to the ship 
while the kite is made to drag the boat to the shore, the 
boat being so made as to adapt it to increased or dimin- 
ished resistance in the water, and so it can be guided 
out of aUgnment with exact direction of the wind. 

A nut lock has been patented by Mr. 

Louis Brandt, of Salina, O. Combined with a fishplate, 
a screw bolt and nut fitted thereon, and a projection 
forward of the face of the plate, is a block fitted to an 
angle of the nut and filling the space between the nut 
and projection, with another screw nut so placed and 
weighted aa to retain the block between the nut proper 
and the projection. 

A slicer has been patented by Mr. Dan- 
iel J. Gilchrist, of Newark, N. J. Combined with a 
slide carrying a blade is a board held to the slide by 
links and an angle lever, a rod being connected with 
the angle lever by means of which the board can be 
moved a greater or less distance from the edge of the 
blade, and the device readily adjusted to cut slices of 
any desired thickness. 

A wagon box fastener has been patent- 
ed by Mr. John A. Jonas, of Reserve, Kan. Combined 
with a wagon box bavins ^^^* with beads ou tbe upper 



end of the inner surface is a false box with spring 
straps provided at their lower ends with hooks which can 
catch on the heads on the rods of the box, the spring 
fastener being ^tightened by the pressure of the load 
against the false box. 

A two wheeled vehicle has been patent- 
ed by Messrs. Joseph F. Sanders and Theophilus T. 
Whitcomb, of Elizabeth City, N. C. Bed plates are 
fixed at or near each end of the axle, having grooves 
forming seats for the shafts and the springs or their 
bed blocks, whereby the height of the shafts may be 
regulated, and a simple connection is made of the spring 
and shaft to the axle, making a device espetually fitted 
for the running gear of two wheeled vehicles. 

A washing machine has been patented 

by Mr. Peter Lawson, of Moline, 111. ' A washing wheel 
journaled to revolve in a tub has on its periphery a 
series of eight-sided rubbing rollers, and against these 
is held by a board and frame, with a spring, a roller 
somewhat larger, between which and the smaller rollers 
the clothes are drawn or made to pass by the turning of 
a crank, giving a quick and thorough rubbing motion 
with little liability to a tearing action. 

A combined burglar alarm and sash 
fastener has been patented by Mr. John Brady, of 
Philadelphia, Pa. A bar with bolt holes is attached to 
the front of the upper sash, and a toothed bar to the 
front of the lower sash, and a spring bolt is arranged in 
the window frame to move parallel to the sash and en- 
gage with the toothed bar, making a locking device as 
well as an alarm when the window is opened from the 
outside. 

A tricycle has been patented'by Messrs. 
Theodor R. A. Weber, of New York city, and Carl E. 
E. Hennig and Alfred E. Frommelt, of Paterson, N. J. 
The main wheels have sprocket wheels connected with 
sprocket wheels on the forward treadle shaft, in com- 
bination with sliding clutch blocks, there being two 
treadle shafts which work together, but^so placed that 
the treadles of one will be horizontal while the other is 
vertical, with various other novel features. 

A machine for straightening match 
splints has been patented by Mr. William H. Wyman, 
of Oshkosh, Wis. Combined with a partition shaker 
is a partition box held in the bottom of the same, 
whereby the splints are caused to turn and move until 
they drop lengthwise into compartments formed be- 
tween the partitions, whereas heretofore the splints 
were straightened by the machine and then placed by 
hand in the box. 

A vehicle wheel has been patented by 
Mr. William Gibby, of Rahway, N. J. The hub box 
has exterior screw threaded and tapered longitudinal 
grooves, the hub sections sliding upon the hub box and 
having radial slots in their outer parts to receive the 
spokes, etc., so that the wheels can be adjusted to cause 
vehicles to track wider or narrower, to tighten or slack- 
en the rims, and allow part of the wheel only to be re- 
moved and replaced. - -, 

A button or stud has been patented by 

Messrs. Read Benedict, of New Brighton, and Harry 
M. Scott, of Brooklyn, N. Y. It has a twisted shank 
with attached plate, whereby the plate or bottom may 
be easily inserted into a button hole in a garment, the 
button shank and plate being formed together of a 
single piece of sheet metal bent into form to be soldered 
or otherwise secured to the bottom or underside of the 
button proper, 

A shirt has been patented by Mr. Na- 
than Roggen and Toba Eisenstein, of New York city. 
The yokes extend from the back placket along the neck 
piece, thence directly over the shoulder seams, and they 
are each formed with side points, which follow down 
the shoulder seams front and back, to strengthen and 
re-enforce the shirt at the shoulder and prevent the 
seams from giving away from wear of the coat, vest, 
and suspenders. 

A welding compound has been patent- 
ed by Mr. Elisha Watkins, of Portland, Ore. It 
is made from sal ammoniac, zinc, borax, and iron fil- 
ings, a specified proportion of each, and made accord- 
ing to certain directions, whereby it is claimed thatper- 
f ect welds of iron and steel can be made at a low heat, 
with no risk of burning or from repeated heatings, 
while it is stated to be excellent for tempering and 
toughening. 

A combined door check and buffer has 
been patented by Carrie G. Griffin, of Manhattan, Kan. 
The door check, with a pivoted hook, has a bumper 
with a pivoted latch or tumblerf or engaging the hook,the 
tumbler being adapted to be turned in one direction to 
engage the hook, and to allow the hook to pass when 
turned in the opposite direction, so it may be attached 
to a door or wall and used either as a bumper or to keep 
the door open. 

The setting of real and artificial stones 

forms the subject of a patent issued to Johann F. 
Mahla, of Pforzheim, Germany. The setting consists 
of a metal ring or piece in which hollow heads are 
formed, terminating in hollow jaws or claws, the lat- 
ter being drawn out of the metal by punches or 
stamps, instead of by hand as heretofore, the claws 
being hollow and much stronger and stifEer than solid 
ones. 

A core for the armatures of dynamo 
electric machines has been patented by Mr. Hans J. Mul- 
ler, of New York city. It is a formed of a single block 
of metal with a series of transverse ventilating apertures 
extending from side to side and dividing the central 
portion into transverse gridiron bars, the apertures be- 
tween the bars having the same cross section from the 
outer surface of one side of the armature core to the 
outer surface of the opposite side, to prevent overheat- 
ing of a Siemens armature. 

A quilting attachment for sewing ma- 
chines has been patented by Mr. David R. Fraley, of 
Lexington, N. C. This invention covers a special con- 
struction and combination of parts intended to hold 
quilts extended while traveling to and fro to carry them 
across the sewing machine, holding and stretching the 
upper and lower cloths independently, and providing a 
tension to hold the quilt down on the bed and feeder so 
that both bottom and top cloths will be beld evenly 
with otber novel featareB< 
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The charge for Insertion under this head is One DoUat 
a line for each insertion ; about eight words to a line. 
Advertisements must be rectified at publicaiion office 
as early as Thursday morning to appear in next issue. 

Brewers supplied with Pumps for every service 
by Valley Machine WorkS; Basthampton, Mass. 

Peck's Patent Drop Presses, Blast Forges, Steel and 
Iron Drop Forgings. Beecher & Peck, NewHaven.Conn. 

The gold medal awarded the Beaudry Power Hammer 
at New Orleans was given because of its superiority of 
design, maximum of work, with the minimum of power. 
Beaudry & Cunningham, Boston, Mass. 

Cotton Factory, complete equipment, for sale. Ad- 
dress W. W. J ennings, Harrisburg, Pa. 

For Sale at a Bargain.— Anew 7-ply Para Rubber Belt, 
78 feet long, 31 inches wide. Made to order by the N. Y. 
Belting and Packing Co. Address N. T., box 773, N. Y. 

Domestic Electricity. Describing all the recent in- 
ventions. Illustrated. Price, $3.00. B. & F. N. Spon, 
New York. 

Patent Elevators with Automatic Hatch Covers. Cir- 
cular free. Tubbs & Humphreys, Cohoes, N. Y. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Peerless Leather Belting. Best in theworld for swift 
running and electric machines. Arny & Son, Phila. 

"How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 86 John St., N. Y, 

The most complete catalogue of Scientific and Me- 
chanical Books ever published will be sent free on ap- 
plication to Munn & Co., 361 Broadway, N. Y. 
Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86 Goerck St., N.Y. Send for catalogue and prices. 
Air Compressors, RockDrills. Jas. Clayton, B'klyn,N.Y. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Havea, Conn. 

Every variety of Rubber Belting, Hose, Packing, Gas- 
kets, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers' Blankets, manufactured by Boston 
Belting Co., 236 Devonshire St., Boston, and 70 Reade St., 
New York. 

Write to Munn & Co., 361 Broadway, N. Y., for cata- 
logue of Scientific Books for sale by them. 

Wanted.— Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y, 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still bepatentedin 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Machinery for Light Manufacturing, on hand and 
built to order. B. E. Garvin & Co., 139 Center St., N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson, Van Winkle & Co. 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mtg. Co., ii Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Knots., Ties, and Splices. By J. T. Burgess. A Hand- 
book for Seafarers and all who use Cordage. 12mo., 
cloth, illustrated. London, 1884. Sent, postage prepaid, 
on receipt of 75 cts., by Munn & Co., New York. 

Stephens' Patent Bench Vises are the best. See adv., 
p. 348. 

Curtis Pressure Regulator and Steam Trap. See p. 12. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Wood Working Machinery. Full line. Williamsport 
Machine Co., *' Limited," 110 W. 3d St., Williamsport, Pa. 

Iron and Steel Drop Forgings of every description. 
Billings & Spencer Co., Hartford. Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

New Portable and Stationary Centering Chucks for 
rapid centering. Send for price list to A. F. Cushman, 
Hartford, Conn. 

Crescent Solidified Oil and Lubricators. Something 
new. Crescent Mfg. Co., Cleveland, O. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Emerson^ 8"^^° Booh of Saws free. Eeduced prices 
for 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Barrel, Keg, Hogshead, StaveMach'y. Sec adv. p. 270. 
Nervous, Debilitated Men. 
You are allowed a free trial of thirty days of the use of 
Dr. Dye's Celebrated Voltaic Belt with Electric Suspen- 
sory Appliances, for the speedy relief and permanent 
cure of Nervous Debility, loss of Vitality and Man- 
hood, and all kindred troubles. Also for many other 
diseases. Complete restoration to health, vigor, and 
manhood guaranteed. No risk is incurred. Illustrated 
pamphlet, with full information, terms, etc., mailed 
free by addressing 

Voltaic Belt Co., 

MarshaU, Mloh. 
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Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Hull Vapor Cook Stoves.— Best in the world; sell 
everywhere. Agents wanted. Send for catalogue and 
terms. Hull Vapor Stove Co., Cleveland, Ohio. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 398. 

For best low price Planer and Matcher, and latest 
Improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to allj either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Ijetter, should be 
accompanied, with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 



foil. Rub smartly with a piece of buckskin until the 
foil becomes brilliant; lay the glass upon a flat table, 
face downward; place the foil upon the damaged por- 
tion of the glass; lay a sheet of paper over the foil, and 
place upon it a block of wood or a piece of marble 
with a perfectly flat surface; put upon it sufllcient 
weight to press it down tight; let it remain in this po- 
sition a few hours. The foil will adhere to the glass. 

(8) R. T. — The practice for sizes of 

safety valves varies somewhat to suit the trade sizes of 
pipe and fittings. One square inch opening in safety 
valve for each 5 horse power (nominal) is a fair average 
for stationary boilers. By Act of Congress, for cylin- 
drical boilers, 34 square inches area is required for each 
500 square feet of effective heating surface, for marine 
use. For obtaining the distance of the ball for a given 
pressure: Divide the weight of the ball by the area 
of the valve, and divide the required pressure by the 
quotient. The last quotient will be the distance of the 
center of the ball in parts of the distance of valve stem 
from the fulcrum. As in your case 

70 lb. weight 90 pressure required 



(1) T. H. W. J. desires (1) a paste to 

cleanwhite leather belts (military), that will not rub off. 
A. If the belts are of a dull white, stale bread is the 
best preparation to use in cleaning them. If they have 
a gloss, use a sponge with tepid water. 2. What to 
clean white helmets with? A. As for the helmets, we 
know of no means by which they can be cleaned except 
by coating the soiled places with, ordinary crayon 
chalk. A little pipe clay mixed with water would pro- 
bably answer equally as well. 

(3) X. Y. Z. desires a method of making 

paper toiigh and flexible. Also, can the tough paper 
used for flour sacks, etc., be made soft like leather or 
cloth without too great expense, by a chemical or a me- 
chanical process? Is there any machine for taking out 
stiffness? A. The character of the paper depends 
largely upon the material with which it is made and 
also upon the amount of size worked into the mass. 
The " Technology of the Paper Trade " was the title of 
a series of articles published in the Scientific Ameri- 
can Supplement. Nos. 109, 110, 116, 117, 118, and 123, 
and we would refer you to these. 

(3) E. H. desires a recipe for a muci- 
lage for adhering photographs to convex glasses, for 
painting what is called ivory type. The mucilage must 
be perfectly transparent, and not containeitherdextrine 
or starch, or any chemical that would stain the photo- 
graph. I want a mucilage that will not sour or mould, 
spot or crack, after applied to the photograph. A. 
This information is given very fully, on page 120 of 
SciENTiFW American, February 21, 1885, under title 
of " Practical Method of Transferring and Coloring 
Photographs on Glass." 2. Would like a recipe for a 
preparation to be applied to the surface of zinc to kill 
it or remove the gloss, so that when paint is applied it 
will adhere firmly and not chip off. A. Use dilute sul- 
phuric acid. 

(4) J. H. N. asks if there is any way of 

making phosphorus hold its luminous property on 
paper for a week or more. Also kindly state if you 
know of any magnetic iron ore being found in paying 
quantities in western New York, '.west and south of 
Rochester? A, We would recommend that luminous 
paint be substituted for the phosphorus compound. The 
luminous property of phosphorus is due to the slow 
oxidation of that element giving rise to an exceedingly 
poisonous fgas; and if J the phosphorus is in suffi- 
ciently large quantity, the oxidation will increase until 
it bursts into flame. The two principal deposits 
of magnetite in New York State are, 1, those of the 
Adirondack region and, 2, those located in the south- 
eastern portion of the State. There are no worked de- 
posits of importance in the region mentioned by you. 

(5) L. S. asks (1) how to clarify rosin to 

render it either transparent or a nice white color. A. 
You can dissolve rosin in ether or benzol; filter the mix- 
ture, and allow the solvent to volatilize, and then you 
will have the rosin freed from mechanical impurities. 
2. How to produce wax similar? A. Beeswax is bleached 
by exposure to sunlight in thin cukes. 3. If there is a 
compound cheap and good, white or transparent, fus- 
ing similar to rosin and setting hard and tough? A. 
Try paraffine. 4. How to treat moulds in which rosin 
is run so that it won't adhere to the mould? A. Cover- 
ing the contact surfaces in the mould with pure glycerin 
is recommended. 

(6) A. G. D. writes: The air saturated 

with vinegar fumes seems to destroy the strength of the 
lime in plaster, and it is constantly falling in dust and 
sand. I wish to use some ingredient in the mortar 
which will nt>t be susceptible to a vinegitr atmosphere, 
and make the wall permanent. A. Quicklime and lin- 
seed oil mixed stiffly together form a hard cement, re- 
sisting both heat and acids. A stiffly mixed paste of 
pipe clay and coal tar is also used. Coating the wall 
with'waterglass or sodium silicate is excellent; the sili- 
cate will combine with the lime, and form a calcium 
silicate which is as hard as stone. 

(7) W. H. writes: I have a large mirror, 

the back of which has from cause unknown to me be- 
come spotted, looks as if was smoked or rubbed; now, 
where can I have it repaired, or how can I do it myself? 
A. It may be necessary to rei3ilver the entire mirror, 
but if the injured localities are not too extensive, the 
following plan will answer: Pour upon a sheet of tin 
foil about 3 drachms of quicksilver to the square foot of 



7 sq. in. area = 10 1st quotient 
9 times thelengthof the leverage; then 9x2% inches= 
24?i inches whole length of lever from fulcrum to center 
of ball. As 24^ inches less 2X inche6=22 inches, and as 
you do not give the weight of the lever and valve, we 
apprehend that 1 inch may be allowed for their weight, 
and that your safety valve is set for 90 pounds pressure. 

(9) M. K. B, — The sputtering of molten 

metal is caused by dampness or water. If cast in a 
metal mould, heat the mould hotter than boiling water. 

(10) E. G. asks how to cut off steam 

gauge glasses. A. Take a small round file, and break a 
small piece off the end to give it a sharp edge. Pass 
the end of the file into the tube, and press the sharp 
eSgeof the file on the glass lrt-1;Ire^ace to "Be cut, turn^ 
ing the glass so as to cut entirely around it, when it 
will be found to break by a gentle pull. If the place to 
be cut cannot be reached in thefirst cut, maketwo cuts. 
Or you can make a slight cut all around with a file, put- 
ting a little turpentine previously over the place to be 
cut. 

(11) A. (t. S. asks whether it is possible 
to put iridium on edged tools so as to hold the edge for 
a longtime without getting dull; also, if it can be done, 
the address of any concern that can do it. A. Iridium 
pointed tools will not do to turn hard steel or even cast 
iron, as it is too brittle, but for pearl, bone, rubber, or 
celluloid it has been proved to do ten times the amount 
of work done with a steel tool before it becomes dull. 
The iridium pointed tool costs about three times that 
of a steel tool. The tools are made by the American 
Iridium Company, of Chicago, of which John Hol- 
land is nftnager. 
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Advertising mat, S. F. Gibson 321,431 

Air spring, L. Smltli 321,768 

Animal power, Yarbrough & Kyker 321,876 

Armlet, H.B.Ditwiler 321,422 

Automatic f rogless switch, A. E. Strong 321,920 

Axes, manufacture of, H. Hammond 321,494 

Axle box, car, J. P. Garton 321,710 

Axle box cover, car, J. Tesseyman ."21.664 

Axle sand band, vehicle, S. Hefliey 321,435 

Bag and satchel frame spring, R. C. Jenkinson 321,505 

Bag filling, weighing, and registering machine, J. 

E. Campbell 321,793 

Bar. See Grate bar. Horseshoe bar. 

Barrel connection, T. O'Brien 321,520 

Battery. See Galvanic battery. Primary or gal- 
vanic battery. Secondary battery. 
Beam heads upon beam barrels, securing, 1. E. 

Palmer 321,6.35 

Bed and chair, combined sofa, G. Koenig, Jr .321,825 

Bed bottom, spring, li. W. Boynton 321,419 

Bed, folding, S. H. Bingham 321.572 

Bed, folding, D. J. Powers 321,911, 321.912 

Bed, Invalid, H. Pistorius 321,754 

Bed, sofa, W. R. Shaber. , 321,440 

Bed, turn-up, L. W. Boynton. 321,418 

Bedstead, A. F. Miller 321,742 

Bedstead guard, L. J. Shelley 321,649 

Bell, door, C. D. Hughes 321,501 

Bicycle, W.S. Kelley 321,819, 321,932 

Bicycle, B. G. I.,atta. 321,508 

Bier, S. B. Barrett 321,781 

Binding machine, automatic, G. H. Howe 321,438 

Bit. See Horse bit. 

Blind slat fastener, P.M. Melick 321,836 

Blind, window, R. B. Ayres 321,474 

Block. See Carriage block. 

Boats through or above the surf to smooth water, 

marine way and cradle for transferring, J. E. 

Staples 321,916 

Bobbin, Thorwarth & Tunstill 321,772 

Boiler. See Range boiler. Steam boiler. 

Bolting chest and middlings purifier, J. T. Lee 321.441 

Bolting reel, A. N. Wolf 321,875 

Bolts, etc., machine for screw threading, J. 

North 321.841 

Book, copy, J. W. C. Gilman 321,694 

Book, sales, C.W. Earnshaw (r) 10,619 

Boot or shoe heel, W. W. Wallace 321,869 

Boot or shoe heels, manufacturing and attaching, 

G.T.Demary 321,696 

Boot or shoe insole. G. S. Brown 321,577 

Boot or shoe stretcher, W. Jones 321,610 

Bottle stopper, S. B. Opdyke 321,447, 321,448 

Bottle stoppers, wiring for, R. L. Howard 321,607 

Box fastener, C. R. Nelson 321,628 

Bracket. See Lamp bracket. 

Brake. See Car brake. 

Brick moulds, machine for sanding, D. Ralston.. . . 321,528 

Broom holder, M. B. Brown 321,883 

Bucket, minnow, W. W. Hough 321,606 

Burglar alarm, S. Broicbgans 321,679 

Burner. See Vapor burner. 

Bustle, 0. R. Davis 321,584 

Button, collar, CM. Sharpe 321,861 

Button fastener, A. C.Clausen 321,690 

Button fastener, J. P. Thayer 321,665 

Button or stud, T. W. F. Smitten 321,653 



Can. See Creaming can. Oilcan. Milk cooling can. 

Cans, closing, P. Babcock 321,668 

Candlestick, miner's, T. Cox 321,798 

Cane scraper and pea vine harvester, sugar, J. F. 

Wood 321,562 

Canteen, T. F, Kelly 321,7.10 

Car brake, S. Falrman 321,428 

Car brake, W. Gill 321,432 

Car brake, F. O. Landgrane 321,607 

Car brake, A. Reese 321,757 

Car coupling, G. W.Bolton 321,677 

Car coupling, J. T. Hammlck 321,698 

Car coupling, E. A. Richards 321,632 

Car coupling, D. J. Stevenson.... 321,918 

Car coupling, W. H. Thurmond (r) 10,622, 10,623 

Car coupling, H. C. Trask 321,773 

Car coupling, E. W. & S. C. Woolley ,321,470 

Car coupling link, R. B. Ayres 321,473 

Car spring, J. K. Woolley 321,776 

Car stock, F. Sell 321,860 

Car wheel, L. B. Faught 321,690 

Car wheels, anti-friction bearing for, S. E. Men- 

denhall 321,616 

Carbon, apparatus for the manufacture of bisul- 
phide of, B. R. Taylor 321,661 

Carbon bisulphide, apparatusfor the manufacture 

of, B. R. Taylor 321,662, 321,771 

Card, fancy, W. Wirths 321,668 

Carriage block, street, D. H. Blascow 321,417 

Carriage spring, M. Haughey 321,496 

Carrier. See Cash carrier. 

Cart, road, A. C. Fish 321,806 

Case. See Cigar case. Ticket case. Clock case. 

Cash carrier, Perkins & Kelley 321.752 

Cash register and indicator, C. B. Hopkins .321,816 

Caster, J. W. See 321,859 

Casting stove door catches, casing for, C. Vetter.. 321,549 
Cement, manufacture of hydraulic, J. Dimelow... 321.689 

Chains, connecting link for, C. N. Waterhbuse 321,554 

Chair. See Surgical chair. Tilting chair. 

Chair, Hubbs & Bygate 321,897 

Chandelier, extension, J. Klntz 321,o06 

C he<ik rowftr, G. W ^_Pa< ^ker _ -„__321,110 

Cheese press, G. Schutte 321,857 

Chimney cap and ventilator, W. J. & C. Kayser... . 321,729 
Chopper. See Cornstalk chopper. 

Chuck, lathe, C. R. Mead 321,740 

Churn, J. M. Champe 321,688 

Churn, D. W. Curtis 321,486 

Churn attachment, O. Breckenridge 321,678 

Churn dasher, A. & B. A. Malone 321,8.31 

Cigar case and match holder, combined, G. W. 

Conover 321,485 

Cigar moulding machine, W. J. Fox 321,592 

Clamp. See i'oundryman's clamp. 
Clasp. See Shoe clasp. 
Clip. See Wagon clip. 

Clipping machine, hair, C. Carleton 321,685 

Clock, P. C. Bensel 321,674 

Clock, alarm, T. L. Bissell 321,415 

Clock case, A. M. Ijane 321,613 

Clock winding mechanism, L. F. Portebois 321,526 

Clothes pounder, M. Remington 321,914 

Clutch, M. StoUerfoht 321,656 

Cock, gauge, I,. Shook 321,761 

Coflin. F.C. Goff 321,433 

Collar pad, horse. E. L. McClain 321,622 

Combination table, Overln & Meyers 321,747 

Commode, chair. B. Rubenstein 321,916 

Cooking and canning apparatus, J. G. Briggs 321,480 

Cooler. Se3 Milk cooler. 

Cornstalk chopper. W. O. Alexander 321,566 

"Co'-nsianrcutteriTrTA.'StOneT:-. rr .-..—.-. .t. ; 7 . . — . ; »J21,919 

Corset, M. P. Bray 321,791 

Cotton and other fibers, machine for opening and 

cleaning, J. C. Potter 321,851, 321,852 

Cotton press, J. L. Sheppard 321,642 

Coupling. See Car coupling. Thill coupling. 

Creaming can, G. W. Mlllner 321,744 

Cribbage board, C. W. Le Count 321,509 

Curtain supporter, A. H. Gerdom 321,892 

Cut-off valve gear, G. Schuhmann 321,538 

Cutter. See Mortise cutter. 

Cutter head, J. Loar 321,828 

Cutter head fastening, W. H. Gray 321,596 

Dental articulator, G. E. Smith 321,457 

Dental Instrument, Hood & Reynolds 321,814 

Dental plate, Pelrce & Russell 321,847 

Die. See Screw cutting die. 
Digger. See Potato digger. 

Distilling lactic acid, C. N. Waite 321,926 

Door check, C. A. Schmidt ,321,645 

Door fixture, sliding, E. Y. Moore 321,618 

Door securer, F. R. Woodward 321,776 

Doubling and twisting thread, machine for, J. B. 

Tyman 321,924 

Draught regulator, W. Hunter 321,502 

Drawers and pantaloons, S. D. Blake 321,416 

Drier. See Tobacco drier. 

Drill. See Bock drill. Well boring drill. 

Drill jar, rope, C. PbllUpB..„ 321,75,3 

Drinking trough for animals, J. Moore 321,626 

Duplex engine, L. B. Carricaburu 321,580 

Electric light regulator, W. .1. Paine 321,843, 321,844 

Electric light regulator, W. J. & S. P. Paine 321,748 

Electric lights, regulating, W. J. Paine 321,846, 321,848 

Electric lights, regulating, W. J. & S. B. Paine.... 321,749 

Electric lighting system, E. Thomson 321,461 

Electric machine, dynamo, E. Jones 321,609 

Electric switch, E. Thomson 321,463 

Electric wires, conduit for underground, J. Teg- 

gart 321,865 

Electro-motive force, conveying persons, etc., by, 

B. W. Siemens 321.934 

Elevator, Anderson & Reed 321,667 

End gate, wagon, F. F. Everett 321,891 

Engine. See Duplex engine. Fire engine. Hot 
air engine. Valveless engine. Water pressure 
engine. 

Engraving machine, R. Burgess 321,482 

Evaporating pan, salt, G. H. Smith 321,456 

Fanning mill, W. S. Wood 321,56.3 

Farm gate, L. T. Akin .321,413 

Faucet, A. J. Bantin 321,476 

Faucet or valve, J. Darling 321,694 

Faucet socket, C. A. Chandler 321,689 

Feed water heater, H. W. Shepard .321,541 

Felly, wheel, J. Maris 321,832 

Fence,A. Brock 321.576 

Fence, farm, W. H. Reed 321,531 

Fence making machine, W. S. & D. Romigb 321,534 

Fence, post, J. A.Wright 321,564 

Fences, visible guard for wire, R. Boone, Jr 321,787 

Fertilizer distributer, S. Freeman 321,705 

Fiber disintegrating machine, T. A. Smith 321,863 

Fiber from leaves or plants, machine for obtain- 
ing, G. Sanford 321,636 

Fiber from wood, apparatus for removing vege- 
table, J. Illlngworth 321,S99 

Fifth wheel, vehicle, E. E. Rowe 321,641 

Firearm, breech-loading, J. Turner 321,923 

Firecracker, C. B. Masten 321,&3;i 

Fire engine, H. Losse y 321,510 



Fireplace attachment, T. W. Dickinson 321,588 

Fish grapple, E.W.Clark , 321,796 

Fishing reel, H. L. Joslin 321,900 

Flood gate, W. Donnan 321,697 

Flourrfiressing machine, W. H. Williams 321,874 

Fly trap, P. D. Horton 321,437 

Folding machine, rotary, A. Campbell 321,684 

Food for poultry, preparing, S. S. Myers 321,909 

Foundryman's clamp, T. Harding 321,812 

Fringe reel, C. Rothengatler 321,454 

Fruit bleaching apparatus, A. W. Miller et at 321,741 

Fruit Jar fastener, J. C. Baldwin 321,475 

Furnace. See Gas generating retort furnace. 

Roasting furnace. 

Furnace, J. Neville 321,519 

Furnace grate, J. M. Duncan 321,890 

Furnace, liquid fuel, L. Nobel 321,840 

Furnaces, fuel injector for, H. Mason 321,736 

Furniture, folding cabinet, L. F. Deming .321,686 

Galvanic battery, C. P. Orne 321,446 

Garment supporter, C. C. Shelby 321,647, 321,648 

Gas, apparatus for washing and scrubbing coal, 

F.Weck 321,870 

Gas conductor, natural, J. N. Pew 321,637 

Gas from sawdust, apparatus for manufacturing, 

G.Walker , 321,868 

Gas regenerating retort furnace, R. H. Smith 321,770 

Gas under pressure, controlling, J. W. Ells 321,426 

Gate. See End gate. Farm gate. Wire gate. 

Gate, J. F.Hopgood 321,604 

Gate, I. E. Smith 321,767 

Gate roller, D. Gardner 321,708 

Gear cutting machines, chip clearer for, U. & H. 

B. Eberhardt 321,698 

Glass cigar moulds, form or mould for, H. 

Hilde 321,498 

Glove, husking, E. T. Rate 321,629 

Glove or mitten, S. Helf aer 321,497 

Gold from sands, etc., apparatus for separating 

fine, I. R. McKlnney 321,623 

Grade delineator, automatic, B. Faymonville 321,591 

Grain and the storage thereof, apparatus for 

transferring, L. Smith 321,769 

Grain binder, O. Cooley 321,692 

Grain blnderknot tyer, C. Reeb 321,6.39 

Grate bar, J. D. McKlnnon ,321,442 

Grate for burning anthracite coal, A. W. Decrow. ,321,585 

Gravity separator, W. H. Wakeford 321,562 

Grinding mill, roller, W. H. Wakeford 321551 

Guard. See Bedstead guard. Saw guard. 

Gun, machine, H. S. Maxim 321,513, 321,614 

Hair restorative, B. Danner 321,487 

Handkerchief, J. B. Lee ? 321,732 

Hanger. See Picture hanger. 

Harness attachment, J. Siebel 321,662 

Harrow, A. C. Evans 321,806 

Harrow, A. J. Sprague 321,458 

Harrow, adjustable, W. Boatner 821,676 

Harrow, wheel, T. A. Sweet 321,922 

Harvester, corn, W. D. Murray 321,908 

Harvester, cotton, J. Ledward 321,440 

Harvester cutting apparatus, D. Michaels 321,837 

Harvester grain binder, C. Wheeler, Jr 321,467 

Harvester, grain binding. Marsh & Blood 321,611 

Hcrvesting machine, P. F. Hodges 321,813 

Hatchway, A. Ralph 321,638 

Hats, brushing and finishing felt, B. F. Brown.... 321,680 

Hay derrick, M. V. B. Kenney 321,821 

Hay rake and loader, J. Dwigans 321,489 

Hay rake, horse, J. Anderson .321.472 

Head protector, O. Schlemmer 321,644 

Heater. See Feed water heater. 

H ee l na i ling macM aer F. F. Haj muud, 2d. .S g l;. ' WO; '' 32 i rTS6 

Holdback, R.S.Morse 321,838 

Holder. See Broom holder. Lamp holder. Lead 

and crayon holder. Oil cup holder. Pencil 

and crayon holder. Shade holder. 

Horse bit, D. McCance .321,737 

Horseshoe bar, A. T. Culver 321,420 

Horseshoes, machine for cutting toe calks for, W. 

A. Sweet 321,659 

Hot air engine, J. J. McTlghe 321.^9 

Hot air furnace, Oakes & Camp SilMSi 

Hub band, T.Brown 321,792 

Hub, vehicle, J. Dump 321,424 

Hydraulic dirt conveyer, A. Boschke 321.573 

Hydraulic press attachment, O. R. Nelson 321,746 

Incubator, A. A. Gehman 321,712 

Inhaler, A. K. Long 321,904 

Insulator, electric wire, B. T. Schoonmaker .321,646 

Iron, manufacture of sheet, I. B. Craig 321,693 

Iron, utilizing waste hoop, W. E. Harris (r) 10,620 

Ironing machine, C. Angus 321,671 

Irrigating, movable gate for, J. A. Fry 321,593 

Jar fastening, P. Brlody ,321,676 

Jack. See Wagon jack. 
Joint. See Rail joint. 

Journal box, S. & W. ShulBebarger .321,651 

Key, self-locking, T. Young 321,566 

Knitting machine, S. M. Levy 321,733 

Knob attachment, H. J. P. Whipple 321,927 

Rtfob a ttamme nr , aum. a. w. lAiby....... '. i i i,m 

Knob, door, J. H. Shaw 321.862 

Knobs to spindles, attaching door, R. M. Keating. 321,818 
Knobs to spindles, attaching, H. J. P. Whipple... . 321,928 

Jjacee, display box and package for, J. B. Ijee 321,731 

Lamp support, J. Spilllnger 321,545 

Lamp,C. Pabst 321,622,321,634 

Lamp, F. S. Svenson 321,657 

Lamp and foot warmer, carriage, J. F. Gibson 321,713 

Lamp bracket, F. J. Cross 321,887 

Lamp globe support, electric, A. Bossard 321,788 

Lamp holder, electric, A. Haid 321,493 

Lamp holder, incandescent, H. Pieper .321,933 

Latch case, H. B.Sargent , 321,856 

Lath sawing machine, J. T. Hall 321,716 

Lathe for turning irregular forms, Doane & Bug- 
bee 321,423 

Lathe for turning polygonal forms, D. C. & S. E. 

Smith 321,762 

Lathe, wood turning, D. C. & S. E. Smith 321,763 

Lead and crayon holder, C. W. Boman 321,784. 321,785 

Lever shears, J. W. Douglas 321,804 

Lightning arrester, E. Thomson 321,464 

Link bending machine, W. R. Lewis 321,734 

Lock. See Time lock. 

Log turner, D. W. Dorrance 321,803 

Loom for weaving looped or terry fabrics, J. 

Nugent 321,631 

Lubricator. See Steam engine crosshead lubri- 
cator. 

Lubricator, J. Gunther 321,697 

Lubricator, W. R. Holder 321,436 

Mantel, J. Hewitt 321,723 

Mat. See Advertising mat. 

Match blanks, machine for making,' Norris & 

Hagan 321,444 

Matches, machine for making, Norris & Hagan.... .321,446 

Meat cutting machine, B. F. Penny 321,761 

Medical compound, S. W. Newer 321,839 

Metal working machine, compound, A. S. Towle,'- 321,647 

Milk cooler, J. R. Ensminger 321,490 

Milk cooling can, J. Wilhelm, Jr 321,774 
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Mill. See OriDdlng mill. Paint mill. RollinK 

mill. Sawmill. 
Milling spout for conducting granular, pulverized 

materials, H. Crow 321,888 

Mining pit, M.Golding 321,714 

M oujding machines, safety guard and worit hold- 
er for edge, G. Jamieson 321,728 

Mole trap, D. H. Payne 321,524 

Mortise cutter, S. G. Eandall 321,853 

Motion between axes, coupling to communicate 

rotary, D. E. Cameron 321,679 

Mouse cage, C. Schantz 321,643 

Music leaf turner. G. G. Benjamin 321,570 

Music leaf turner, 1'. H. Hathaway 321,599 

Musical Instrument, mechanical, J. McTammany. 321,738 

Musical reed, C. B. Bramhall 321,882 

Musket rack, portable, G. Wunderllob 321,930 

Net for horses, fly, E. Brownson 321,884 

Nosering, I-.. Drals 321,889 

Nut lock, J. H. Comstock 321,691 

Nut lock, E. Howarth.... 321,!i00 

Nut lock, J. M. Lindsley 321,735 

Oil can, W. C. V. Schoellkopf 321,537 

Oil cup holder, J. J. Ludwick 321,618 

Ores, apparatus for disintegrating, H. B. Meech.. 321,835 
Ores, etc., machine for pulverizing, G. Frisbee, 

321,429, 321.430 

Organ, reed. G. B. Kelly 321,820 

Organ, stop action. C. F. Sharps 321.455 

Oversoeks, manufacturing, E. Greener 321,811 

Packing for oil well tubing, M. Dayhutf 321,488 

Pad. See Collar pad. 

Paint mill, double grinding, J. A. Berrlll :i21,675 

Pan. See Evaporating pan. 

Pants, overalls, and drawers, supporting attach- 
ment for, I. Stark 321,654 

Paper or wood pulp, manufacture of cartridge 

shells and other receptacles from, G. M. 

Peters 321,849 

Paper pulp, manufacture of cai-tridge shells and 

other receptacles from. G. M. Peters 321.848 

Paper weight and guide rule, C. B. Babbitt 321,672 

Parer, apple, J. L. Wilcox 321,867 

Pencil and crayon holder,C.W. Boman 321,786 

Petroleum, reflning, J. H. TIemann 321,465 

Piano action, P. Menges 321,517 

Picket fastening, W. W. Hamilton 321,717 

Picture exhibitor. G. F. Dyar 321.425 

Picture hanger, J. V. E. Towers 321,866 

Pipe system having auxiliary leakage conduits, C. 

Lutomski 321,905 

Planter and fertilizer distributer, combined seed, 

Ii. O. Elo'hardson 321,453 

Planter, potato, J. M. Karr 321,439 

Plaster for building purposes, composition of 

matter to be used as a, B. & B. W. Marsh 321,620 

Plastic compoatlon, J. J. Varley 321,548 

Plating purposes, preparing articles for, W. A. 

Gay .321,711 

Plow attachment, C. W. McCormlck ,321;906 

Plow, ditching, J. W. Humphreys 321.898 

Poke, animal, W. H. Bosworth .321.789 

Post or pole. J. Smith 321,543 

Potato digger, H. & J. Nelson 321,629 

Power. See Animal power. 

Press. See Cheese press. Cotton press. 

Primary or galvanic battery, B. Starr 321,917 

Printing machine, J. G. Northrup .321,630 

Printing machine, cylinder, W. Scott 321,539 

Printing machine fliers, Hyde & Seaman 321,608 

Printing machine gripper motion, A. Campbell 321,682 

Printing machinery, plate, J. Milligan 321,74,1 

Protector. See Head protector. Watch pro- 
tector. 
Pulp and other fibrous material, bleaching wood, 

G. H. Pond 821,462 

Pulp, machine for reducing wood and other fibrous 

material to a, G. H. Pond 321,451 

Pump, W. H. & C. A. Holcombe 321,499 

Pump, vacuum, F. H. Smith 321,764 

Punch, ticket,^. C. Harden 321,718 

Eack . SeeMusket rack . 

Railway, cable, H. Eoot (r), 10,621 

Eail chair, T. L. Beaman 321,693 

Eall joint, J. D. Green 321,715 

Rail joint, J. Stewart 321,655 

Ralls, roll for street girder, A. J. Moxham 321,627 

Eallway chair, H. J. Gray 321,695 

Eailway rail, street, E. Barn&s 321,414 

Eallway signal box, e. F. Williams 321,558 

Eake. See Hay rake. 

Eange boiler, E. Bourne ,321.790 

Eatchet and pawl mechanism, B. M. Palmer 321.623 

Reel. See Fringe reel. Fishing reel. 

Refrigerating and ice machine. W. H. Wood 321,669 

Refrigerating apparatus, W. T. Forbes 321,702 

Refrigerator car, D. Hennes.sy ;fil.602 

Refrigerator system for curs, D. Ilennessy 321,601 

Register. See Cash register. 

Regulator. See Draught regulator. Electric 

light regulator. 

Rein support, W. S. R. Tarklngton 321,460 

Riddle for extracting cockle and wild peas from 

grain, Atwell & Floeter 321,881 

Ring. See Nose ring. 

Road worker, steam, W. D. Yeager 321,778 

Roasting furnace, rotary, A. Arents 321,780 

Rock and ore crusher, F.H. McDowell 321,834 

Rock drill, I. S.Woodbury 321,670 

Rock drilling and well boring machine, Ij. B. 

Embry 321,700 

Roller. See Gate roller. 

Roller mill driving mechan ism. J. V. Hecker 321,600 

Rolling mill, H. B. Chess 321.794 

Rolling mill, C. F. Elmes 321,427 

Rolling wire, billet for, W. A. Sweet 321,658 

Roof, cement, A. N. D. Delffs ,321.800 

Roof, portable, H. C. Herron 321.732 

Rope fastener, S. J. Orites 321,799 

Rubber bottles, etc., closing the opening in, B. A. 

Fellows 321,491 

Sack filler and weigher, H. T. Wiley 321,468 

Saddle, riding, M. Macleod 321,830 

Salting cattle, device for, S. J. Cox 321.582 

Salts, apparatus for drying fusible, R. S. Penni- 

man 321,6:« 

Sand blast process, J. E. Mathewson 321,512 

Sash and frame, window, G. W. Henry 321,603 

Sash balance, A. Werner 321,871 

Saw article, scroll, A. Bernritter 321,571 

Saw buck, C. Klein 321,823 

Sawmill, circular, W.J. Perkins 321,62,'> 

Saw guard, J. A. Comer 321,484 

Saw tooth dressing machine, C. Loveland 321,617 

Scale, grain, A . J. Buie 821,481 

Scarf exhibitor, neck, M. Krueger 321,903 

Scraper, wheel, W. M. Welch 321,557 

Screen. See Window screen. 

Screw cutting die, A. J. Polk 321,755 

Secondary battery or electrical accumulator, J. S. 

Sellon 321,758 

Seed llDter, cotton, Koch ft Grath 321,824 

Soeder, Amnndson ft Field 



Seeder, breadcast, S. Freeman 321,704 

Separator; See Gravity separator. 

Service and valve shut-off box, extension, W. A. 

Barrows 321,483 

Sewer gas excluder, I^. N. Jackson 321,604 

Sewing machine attachments, attachment holder 

or means for securing, A. Johnston 321,817 

Sewing machine needle threader, S. R. Wilson — 321,469' 

Shade holder, W. H. Wible 321,926 

Shears. See Lever shears. 
' Sheet metal hollow ware, die for the manufacture 

j of.C.Klnd 321,822 

Shirt, J. W. Smith 321,644 

' Shirt bosom, S. Deutsch .321,801 

! Shoe clasp, J. C. Hammond, Jr 321,495 

'. Shoe form, bottomless, A. W. Rogers 321,640 

' Skate, roller, I. F. Brown 321.931 

Skate, roller, O. Hanson 321.434 

! Skate, roller, C. F. Miller 321,443 

■ Skate, roller, P. W. Wall 321,466 

Skate roller, A. G. Wicker 321,873 

Skater's safety apparatus, A. Van Vleck 321,867 

Sower, broadcast seed, S. & M. Freeman 321,706 

Sower, force feed seed, Amundsen & Henrich- 

sen .321,878 

Sower, seed, Amundson & Henrichsen 321,879 

Sower, seed, H.J. Foster 321,703 

Spinning machine, etc., top roll for, Boynton & 

Stephen 321,574 

Spoke setting machine, C. P. Lewis 321,616 

Spring. See Air spring. Bag and satchel frame 
spring. Car spring. Carriage spring. Vehicle 
spring. 

Spring jack switch, J. C. Warren 321,653 

Stalls, device for releasing cattle from, R. H. & H. 

B.Kline ;>21,901 

Stave jointing machine, W. B. McCarty ,321,515 

Steam boiler, B. F. Wright 321,929 

Steam engine crosshead lubricator, A. L. Ide 321,726 

I Steam engine crosshead, A. Ii. Ide 321,727 

Steam trap, J. B. Erwin 321,701 

' Steam trap, C. Watson 321,656 

; Stane ormarblc, artificial, W. H. Stearns, Jr .. 321.459 

I Stopper. See Bottle stopper. 

I Stove, heating, E.L. Calely 321.681 

j Stove or range. J. A. Price 321,527 

j Stovepipe fastener or clamp. H. W. Goodwin 321,808 

Strainer, liquid, J. L. Aboil 321,877 

Stucco, plastic compound to be used as a, E. & E. 

W. Marsh 321,621 

Sugar mixing, heating, and drying apparatus, G. 

M. Newhall 321,746 

Superimposing and folding machine, A. Camp- 
bell 321,683 

Supporter. See Curtain supporter. Garment sup- 
porter. 

Surgical chair, Gould & Spencer 321,809 

Surgical instrument, M. W. Hassam 321.721 

Switch. See Automatic frogless switch. Spring 
jack switch. 

Syringe, G. E. Phllbriek 321,850 

Table. See Combination table. 

Table leg. A. F.Mitchell 821,907 

Tag, S. M. Guss.. 321,895 

Tag fastener, B. H. Taylor 321,864 

Tan bark, machine for reducing, B. Holbrook 321,725 

Tapping barrels, device for, Darozir & Bouret 321,421 

Telegraph transmitter, printing, G. B. Scott 321.868 

Thill coupling. J. Harriman 321,720 

Thrashing machine belt winder, P. Olmsted 321,521 

Ticket case, L. J. Blades 321,783 

Tile for walls, woodwork, etc.. J. Hines 321,724 

Tile work adapted to hearths, fireplaces, and 

vestibules, E F. MacKusIck 321,619 

Tilting chair, D. W. Housley 321,816 

Time lock, H. Gross ' .321,893, 321,894 

Tire tightener, H. A. & E. S. Burllngame 321,578 

Tobacco leaves, machine for crushing and stem- 
ming, A. T. Lendrum 321,614 

Tongue support, wagon, Orlikowski & Yanker .321,633 

Toy savings bank, Shepard & Adams, Jr 321,650 

Tobacco drier, S. Collins 321,797 

Track laying device, G. A. Smith 321,766 

Trap. See Fly trap. Mole trap. Steam trap. 
Traps, non-siphoning attachment for closet and 

other, Mackley & Ross 321,829 

Trough. See Drinking trough. 

Truck, freight, Dixon & Rhodes 321,802 

Truck, hand, J. C. Deam 321,695 

Truck, hand, G. A. Kollenberg 321,902 

Trunk fastening, J. H. Alexander 321,779 

Twist drill socket, G. A. Letter 321,616 

Type writing machine, V. W. Blanchard 321,479 

Umbrella and parasol, B. C. Kuhn 321,612 

Umbrella, folding, S. J. Wilson 321,.'>61 

Umbrella, rib tip shield, W. P. Richards 321.855 

Valve, D. D. Buick 321.885 

Valve. T. & J. Galvin l!21.807 

Valve gear, S. E. Crawford 321,583 

Valve, regulator, C. Prusmann 321.913 

Valve, steam-actuated, L. B. Carricaburu 321,581 

Valve, steam-actuated, A. Horsfield 321,606 

Valveless engine, M. J. O'Connor .' 321,842 

Vapor burner, C. Whittingham etal 321,872 

Vehicle brake, B. Steck 321,546 

Vehicle shifting seat, C. K. Melllnger 321,625 

Vehicle sidebar, E. Depew 321,587 

Vehicle spring, B. C. Tecktonius 321,66,3 

Vehlcletop, S M. Chester 321,795 

Vehicle, two-wheeled, J. H. Barker *321,477 

Vehicle wheel, M. Sattley 321,758 

Velocipede, W. E. Nye 321,910 

Velocipede, A. Rugally 321,642 

Ventilating sewers, G. Hargreaves 321,719 

Vessels, construction of, A. Belus 321,669 

Vessels, etc., construction of the hulls of, G. H. 

Pond 321,460 

Wagon bottom, dumping, G. W. Richardson 321.633 

Wagon brake, A. M. Garman 321,709 

Wagon clip, C. A. Gale 321,7(W 

Wagon jack, J. L. Gray 321,810 

Wagon running gear, Ij. D. Hurd 321,608 

Washing machine, J. S. Beazell 821.782 

Washing machine, A.r. Ekman 321,699 

Washing machine, 1. E . Smith 821,766 

Washing machines, driving mechanism for, F.M. 

Watkins..... 321,655 

Watch case, ,1. Lamont 321,826 

Watch case, bezel, W. Burns, Jr 321,886 

Watch cases, forming rims on, C. Chabot 321,687 

Watch cases, mechanism for forming beveled 

rims on, C. Chabot 321,686 

Watch escapement, Krichevski & Edmonds 321,611 

Watch movement box, N . V. Randolph 321,854 

Watch plate, G. E. Hart 321,896 

Watch protector, J. Adier 321,471 

Water, etc., cooler for, J. A. Van Drelzen 321.666 

Water pressure engine, J. N. S.Williams .321,559 

Water wheel, turbine, C. R. Sylvester 321.660 

Well boring drill orbit, Williams & Mnrrell 321,560 

Well point, drive, J. Vosburgh 321,550 

Wheel. See Car wheel. Fifth wheel. Vehicle 
wheel. Water wheel. 



Whip rack, J. A. McPherson 321,624 

Windmill, A. L. Sherred 321,760 

Windmill, W. J. Wooster 321,777 

Windmill gearing, G. H . Pattison 321,760 

Window screen, rolling, A. B. Swain 821,921 

Wire drawing machine, A. R. Benton.. 321,478 

Wire gate, D. J. Rundell 321,535 

Wire twisting machine, H. Frank 321,492 



DESIGNS. 

Belt, ornamentation of a, L. Werner 16,158 

Bottle stand, F . A. Ohrenschall 16,152 

Chain or bracelet, J. F. Imfeld 16,149 

Clock stand, W. S. Weiss 16,157 

Fireplace lining, J. A. Page 16,153 

Rug, R. P. Hemming 16,147, 16,148 

Rug, A.Petzold 16,164 to 16,156 

Stove, Bascom & Heister 16,145 

Thermometer back, C. H. Myers 16.151 

Toy bank, H. C. Hart 16.146 

Tray, A. Ledig 16,150 



TRADE MARKS. 

Axes, J. CO. Wetraore 

Bitters, R. Sternsdorff 

Coffee and tea urns iind pots, G. A. Jones 

Cotton goods, bleached or unbleached, woven, 
Massachusetts Cotton Mills 

Drillings, colored, Massachusetts Cotton Mills 

Flavoring extracts and powders, M. Michaelis & 
Sons 

Flavors, fruit, McMonagle & Rogers 

Flour, patent, t\ A. Johnston 

Flour, straight, F. A. Johnston 

Flour, wheat, Steelton Flouring Mill Company 

Medicaments and homeopathic extracts and tinc- 
tures, certain electro-homeopathic. A. Sauter.. 

Medicine for certain named diseases. H. Knorr 

Medicines, certain named, F. A. Richter & Co 

Mowing and reaping macbines and grain binders, 
W. A. Wood Mowing and Reaping Machine 
Company 

Remedy for malarial diseases. G. V. Dunn 

Sewine machines and sewing machine attach- 
ments and supplies, Singer Manufacturing 
Company 

Sheetings, shirtings, drills, and jeans, gray and 
bleached, Fearon, Low & Co 

Starch, gloss lump, W. F. Piel & Co 

Stationery, certain named articles of, lYoescheis 
& Crasser 

Stove, wood burning base heating, Culter & Proc- 
tor Stove Company 

Stoves, vapor cooking and heating, American Va- 
por Stove Company 

Tobacco, smoking and chewing, C. W. Allen Com- 
pany 

I'ooth powder. E. C. Wardsworth ♦. . . 

Wines, champagne, Rheingauer Schaumweinfabrik 
Schierstein 



12,392 
12,397 
12,384 

12,394 
12,385 

12,395 
12.386 
12.383 
12,382 
12,390 

12,400 
12,393 

12,388 



12,399 
12,391 



12,396 

12,380 
12,387 

12.381 

12,379 

12,377 

12,378 
12,398 

12.389 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 18Cfi, will be furnished from this ofBce for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., S(il 
Broadway, New York. We also furnish copiesof patents 
granted prior to 1860; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadinii Pateurs may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of HO each. For full Instruction 
address Munn & Co., Ml Broadway, New York. Other 
foreign patents may also be obtained. 



THE 



''^bverii&em(ini0. 



Inside I'iige. each iiisei'lion ■ - - 73 ceiica a line, 
liack I'lise, eiiuh ilifaeiiioii ... Sl.OOaline. 

(About eight words to a line.) 
Engravings may head admr Wements at t/te same rate 
per line bi/ measurement, a the letter press Adver- 
tisements must be received at publication office as early 
as Thursday mornituj to apoear in next issue . 



Standard Thermometers 




Accurate. I^eirible* 
Sizes of Dials 5 and 8 
Indies. 

J'or sale by The Trade. 
Manufactured and Warrant- 
ed by the 

stanlari Tlerioieter Co., 

Peabody* Mass. 

Geoeral Agents, 

SCALE HOUSES 

In all the principal cities of 
the U. S.and Canada. 



1 

OF THE CENTURY IS 

Accident Insurance 

AND 

THE TRAVELERS 

IS THE ONLY 

Large Company in America Fnrnis'ilngit. 

PAID CLAIMANTS $949,000 IN 1884. 




Woodworking Machinery.* 



For Planinff Mills, Furniture 
and Chair Factories. Car and 
Afrricultural Works, CarriaKe 
and Buggy Shops, and Gene-al 
Woodworkers. Manuf act 'd by 
The I'jRaii Coiiipany^ 
Ciiieiniinti. O.. IJ. S. A. 
Fall auortment or Ferin Saw BladM. 





SETS OF CASTINGS OF W 

MODEL ENGINES S 
^CATALOGUES ^ 

.^-. . ^ .M-. ALSO TO O LS, 

GgAR WHEELS.8. PARTS OF MODELS 



^^^\^W^-^ ■ ?< NUX^W^'Uf^J?^^ 



THE SUPERGA RAILWAY.— DESCRIP- 

Hon of the new endless rope railway from Turin to the 
Superga— awork of great interest toeuKlneers. Con- 
tained in SCIIONTIFIC AMimiC AN SUPPLEMENT, 5^ O. 461. 

Price 10 cents. To be had at this office a nd fr om all news- 
dealers. 

FRICTION CLUTCH 

Pulleyisand Cut-off Couplings. 

J A S. HUNTER & SON. North Adams, Mass. 



il«liifflmi(l]5s:5 GARY S^ M OEN'/^ 
DFG- nrsCRIPTiON (sife-. ^m" 



**C^All BlJll-DERS CAN SECURE EXTREMELY 
valuable U. S. monopoly by addressing R. HUDSON, 
Gildersome Foundry, Leeds, England." 

A NEW HTDRAULIC MOTOR.— FULL 
description, with nine illustrative figures, of a novel 
hydromotor devised by Mr. Yagn for irrigating and 
other purposes. Contained in Scientific Amkhican 
SupPLicMKNT, No. 463> Price 10 cents. To be had at 
this office and from all newsdealers. 

AUCHITEC'I URAL P E K S P EC T I VE 

for Beginners, with 11 plates of Practical Examples. 
Quarto, cl'oth. By F. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
MliNN & Co., New York. Price $3.00. 



THE CELEBRATED 

oRACINE BOATS 
and CANOES, 

ALSO ALL KINDS OP 

LAPSTREAK BOATS. 

We build t o order anything i n the boat line. 

THOS. KANE & CO., (Box f.) 




1S7 and 139 Wabash Aye. , 



CHICAGO. 



PETROLEUM AS FUEL IN LOCOMO- 

tive Engines. A paper by Thomas Urquhart.— How loco- 
motivesare arranged for burning petroleum. The spray 
injector.. Storage of petroleum. Experimental engines 
and tenia's. Results of comparative trials. Contained 
in Scientific American Supplement No. 455. Price 
10 centsi To be had at this office and all newsdealers, 

Leffel Water Wheels, 

with Imporinnt ImproTeinents. 

11,000 IN SUCCESSFUL OPERATION 

FIITE HEW FAUFHLET FOE 1885 
s^ent free to those Interested. 

JAMES LEFFEL & CO., 

Sprinslield, Ohio. 
110 Liberty St., N. Y. City. 

VOLNEY W. MASON & CO.. 

FRICTION PDLLEYS CLDTCHES anJ ELEVATORS. 

PROVIDENCE, 11. I. 




B " ICEBERG " ELECTRIC FAN i BATTERY. 

"ICEBE1K5" ELECTllIC FAN, with Battery, SlO.fll). 

" ICEBERG" ICLECTRIC FAN, witliout Baltery, 87.5U, 

For Illustrated description of our fan, see Scientific American, July 18, page 37. Send stamp for Catalogue. 

CTnilT UC AnnUIPDnVT .Si on Blectrlcal Manufacturers and Authorized 
S I UU I J IMCAUUnulllir I 4b UUij Agents for Sdlson Lamp Co., 



a4ix. 



81 .^\.X1.K1. 



It., ^ToTTST- "yorte.. 




"VULCAN" 

Cushioned Hammer. 

Steel Helve, Enlilier CnsMons, 

TRUE SitUiRE ELASTI C BL.0 W 

Full Line of Sizes. >. 
W. P. DUNCAN & CO., 
liellefonte, Pa., U. H. A. 



AERIAL NAVIGATION. — DESCRIP- 

tion of Messrs. Renard & Krebs' new electric balloon, 
and an account of the recent trial trips made therewith. 
With four illustrations. Contained in Scientific 
American Suppi.ement,No.457. PricelOcents. To 
be had at this office and from all newsdealers. 



Teleeraph and Electrical 

SU] 



Medical Batteries, lnventorB*Mbdels, Experi- 
mental Work, and fine bna& castlDgs. Bend for 
catalogue C;.B.J01«BS ABM. CtMcia " '" 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than an; 
other In use renders it nndoubtedly the most economical 
We are also the sole manufacturers of the C h;l kbratiiii) 
COLLTNS' P.* 'I. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price liat mailed on 
application to JONES & LAUGHLINS. Limited, 
Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, ill. 
t^" Stocks of this shafting in store and for sale by 
FULLER, PANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 131 Chambers St., N. T. 



OWER AHit 



ICHT. 



Klectrlclty for all Manufacturing Purposes. 
Motors, Dynamos, Batteries, and Lamps. 
Elxctro dynamic Co., 224 Carter St., Pblladelpbla. 
W. W. Gbtbcom, ConsnHlng Blectrtcnl IlBgineer. 
CoDBUltittlOD by letter at reasonable rat«a. 
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DRAWING 
INSTRUMENTS. 



illustrated catalogue 
sent on application to 
Wm. T. COM8TOCK, 

6 Astor Place, 
New York. 



MI IiIj!ER'8 half round packing especially 
, for Steam Hammers. Sizes: J^, }i, %, ^, %, 
%. 1, to 3 in. Miller Packing Works, 
■•^t Buttouwood St., Phila., Pa., U. S. A. 




WITllBRBr, RUCKi & RICHA ftDSON. Manufacturers 

of i^atent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & 1:0., Worcester, Mass. Send for Catalogue. 



STEAM ENGINE.— THE CADET EN- 

gineer ; or Steam for the Student. By John H. liONG, 
Chief Bngrineer, U. S. Navy, and R. H. Buel, Assistant 
Engineer, U. S. Navy; cuts. etc. 8vo, cloth, $2.25. Ad- 
dress MUNN & Co., 361 Broadway, N. Y. City. 

Send for our special book catalogue, to be had on ap- 
plication. 



ATTENTION CAPITALISTS. 

I have a diving apparatus that I wish to put in opera- 
tion, which can be used as a submarine or surface boat. 
Search sunken vessels; discover hidden and lost articles 
under water, and can also be used asasubmarinetorpedo 
boat. Would like to hear from some capitalst who 
would like to invest. 

O. H. B., 1739 N. Itth St., 8t. Louis, Mo, 



THE ART OF LEATHER MANUFAC- 

ture. By A. Watt. Being a Practical Handbook in which 
the Operations of Tanning, Currying, and Leather Dress- 
ing are fully Described, the Principles of Tanning Bx- 
Slained,and many recent Processes Introduced, as also 
[ethods for the Estimation of Tannin, andaDeacrlBtioiL 
of the Arts of Glue Boiling, Gut Dressing, etc. \Vith il-" 
lustrations. 12mo, cloth. London, 1884. Price $5. Sent, 
postage prepaid, by MuNX & Co., New York, on receipt 
of price. 

IVORK SHOPS 

I Without Steam Power by 
I usingoutlitB of Barnes' Pat. 
I Fool Power machinery can 
I compete with steam power. 
I Saws, Lathes, Mortieers, 
I Tenoners, Formers, Etc. 
I Sold ON TRIAL. Metal and 
^ I woodworkers send for pri- 
ces. lUst'd. catalogue free. W. F.&JNO. BARNES CO. 
Address No. l999Ttuby St. Rockford, 111 




ECONOMIC MOTOR CO.'S 

GAS ENGINES. 

Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
Simple, Safe, Economical^ Diivable. 

Four sizes: I H. P., i4 H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. 

ECONOMIC MOTOR CO., 

9 CORTLANOT STREET, NEW YORK, 



NEW YORK BELTING AND PACKING COMP'Y. 



The Oldest and Itarvest Manufacturers of the Orlfflual 



O 



OXjX 



TT-XJX^O-flLKfflirES 



Emery Wheel. 
John H. Cheever, Treas. 
J. D. CHEE7ER, Dep'y Treas. 



11 Qtlier kinds ImUntions and Inferior. Our name is stamped in full upon all our 
i,rd UEI.TINU, l'ACKIN(},and HO!!iE. Address 

I 5 Park Row, opp. Astor House, New York 



Warehouse: 

Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 62 Summer St., Boston. 



GLASS PAINTING. BY FRED MIL- 

ler. A Course of Instruction in the Various Methods of 
Painting Glass and the Principles of Design. lUua- 
trated,13mo, cloth. London, 1885. Price $2.00. This valur 
ahle hook sent hy mail prepaid hy Munn & Co., New 
York, on receipt of price. 
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WATER HEATING 

'TivE catalogue; 7 . 



I New Catalogue of Valuable Papers 

contained in Scientific Amkkican sUPPr.EMENT, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. T. 



BOrvioV 
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PRACTICAL TAXIDERMY AND 

Home Decoration. An Entirely New and Complete as 
well as Authentic Work on Taxidermy. Giving In Detail 
full Directions for Collecting and Mounting Animals, 
Birds, Reptiles, fish, Insecta, and General Objects or 
Natural History. By Joseph H. Batty, Taxidermist for 
the Government Surveys and many Colleges and Mus- 
eums in the United States. 125 illustrations. Cloth, 
12mo. Price 11.50. This instructive and interesting work 
should be in the possession of every naturalist and sports- 
man. Sent on receipt of price hv Munn & Co., New 
York. 



BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Cruciblea, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts. Roots, 
Spices, CofTee, Cocoanut, Flaxseed, A8best4)s, Mica, etc., 
and whatever cannot be ground by other mills. Also for 
Paints, Printers 'Inks, Paste, Blacking, etc. J. S. & G. F. 
SIMPSON, successors to John W. Thomson, 26 to 36 
Rodney Street, Brooklyn, E. D., N. Y. 



ipirUrOQ its CAUSES and CURK, by one 



D[Hri1C00 ^^o ^^8 deaf twenty-eight years. 
Treated by most of the noted specialists of the day 
with no benefit. Cured Mmself in three months, and 
since then hundreds of others by same process. A plain, 
simple, and successful home treatment. Address 

T. S. PAGE, 128 East 26th St., New York City. 



TbeT' Seibert Cylinder Oil Cup Co., 

ManufaoturerB of Oil 
Cnps for Ijocomorive. 
IHai'ine, and Stationary 
Kniriiie Cylinilers. under 
the Seibei't and Gates 
Patents, witli Siulit Feed. 

TAKE NOTICE. 




* Sight Feed " is owned 
exclusively by this Company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachustts, S'eb. 33, 'S'i. 
All parties, except those duly li- 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of infringing Cups, as we shall vig- 
orously pursue all infringers. 

The 8eibert Cyilnder Oil Cap Co. 

Si!i OliTer Street, Itoston, Mass. 

FOR SALE. Patent 269,029, Land Clearer, Grubbing 

Shears, will do 15 men's work. Apply 

P. DURHAM, 10 Clinton St., Brooklyn, N. Y. 



WATER-POWER WITH HIGH PRES- 

Bures, and Wrought Iron Water Pipe.— A paper by H. 
Smith, Jr., C.E.— The problem of utilizing small quanti- 
ties of water with high heads. The hurdy-gurdy wheel. 
This Knight, Collins, and Pelton wheels. Methods of 
conducting water and transmitting power. Texas Creek 
pipe and aqueduct. With 16 engravings. Contained in 
Scientific American Supplement, Nos. 454 and 
455. Price 10 cents each. To be had at this office and 
from all newsdealers. 



H in MEDICATED 

^k !■« and Applied 
Hill BELrEVES 
Scientific remedy. Particu- 
lars free. Medicated AIR 
Remedy Co., Cincinnati, 




TO "HM MEN: 



I sufferin^f rom the ef- 
Ifects of youthful er- 

_ I rors, early decay, lost 

manhood, etc. I will send you a valuable treatise upon 
the above diseases, also directions for self-cure, free of 
charge. Address Prof. F. 0. FOWLER.Moodus.Conn. 



WEAK 



NERVOUS MEN 



Perfect restoration to full man- 
hood, health and vlcor with- 
out Stomuuh l^ruiTKiiiK, assured to all who suffer from 
nervous aad physical debility* exhausted vitality* 
premature decline, Diseases of the Kidneys, Pros- 
tate eland. Bladder, &c., by the Marston Bolus. Yari- 
eoeele cared without surgery. Treatise and testlmoniall free. 

DE. H. TBE8K0W, 46 W, lith St., New Tort 



■^The Woodbury Company, Boston, Man. 



PYROMETERS 

eiUSTLEirS, HOBSOrS, andSTEISEI'S 

PBESSUBE GUAGES 

S«t.Weii THERMOMETERS 

SAFETY LAMPS 

BAROMETERS 

SALINOMETERS 

Mining and Meteorological 

Instruments or nerr deurlptlon, 

ItiBt and DeBcription of our Ten Cataloffues sent free 
on application. 

JAMES W. QUEEN & CO. 
924ChestnutSt. Philadelphia 




THE COPYING PAD.— HOW TO MAKE 

andhowtouse; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in Scikntiptc American Supplement, Na 
438. Price 10 cents. For sale at this oilice and by all 
newsdealers in all parts of the country. 



Scientific American 
BOOK LIST 

To Realers of tie ScieDtiflc Aierlcan: 

By arrangements with the principal 
publishers, we are now enabled to supply 
standard books of every description at 
regular prices. 

The subjoined List pertains chiefly to 
Scientific Works ; but we can furnish 
books on any desired subject, on receipt 
of author's name and title. 

jy All remittances and all books sent 
will b© at the purchaser's risk. 

Ity On receipt of the price, the books 
ordered will be sent by mail, unless other 
directions are given. Those who desire 
to have their packages registered should 
send the registration fee. 

jy The safest way to remit money is 
by postal order or bank check to order of 
Munn & Co. 

ItyA catalogue furnished on appUca- 
tion. 

Address MUNN & CO., 

361 Broadway, New York, 
Publishers of the " Scientific American " 



=DBSCRIP- 

tlon, with illustration, of an effective camera attach- 
ment to support paper photo-negatives, for use on 
photographic tours. Contained in Scientific Ameki- 
CAN SUPPLEMENT, No. 460. Price 10 cents. To be 
flad atthisoflflce and from all newsdealers. 



FOR SAIjE. Valuable Patent on an important im- 
provement in an article of large consumption. Address 
A. 4>iIltARDOT, Newark, N. J. 



! A[YIEItICAN INSTITUTE OF PHRENOLOGY. 

i Nineteenth Annual Session opens first Tuesday in 
I October. Terms greatly reduced. For full particulars 

send for " Institute Circular." Address 
1 l<'oniei*&: Wells Co., 753 ItrondiT'ay, New Yoi'k. 




ihitfiHi^iasiHiJis 



WOf^l^S WITHOUT ENGINEER, OK SOILEI^, STEAM COAL Of^ ASH . ST4f^TS/lT ONCE AND IS 
FR.EE or DANCtR flRt OR EXPLOSION. 1 lo 25 HORSE POWER, SCHLEICHER SCHUMM 8c CO 

47 DEY 3T. NEW YORK. 214 RANDOLPHS^ CHICAGO ,33i & waino .• sTs. Philadelphia 



The Scientific Portable Forge. 
HAND BLOWERS, 

Entirely new in principle. 

No RatclietM, Paivl«, or 

Friction Devices. 

12 styles and sizes for all kinds 
of work. Fully guaranteed. 

MANUFACTURED BY 

THE POOS M'F'G CO., 
SpriDfffield, Ohio. 

Fairbanks & Co. 

31t Broadway, New York. 

216 Main St., Buffalo, N. Y. I 715 Chestnut St., Phlla., Pa. 
17 Light St., Baltimore. Md. 4S Wood St., PittsburK, Pa. 
382 Broadway, Albany, N.Y. 1 53GampSt., New Orleans La. 




-•U1-3ASPECIALTY& j^^ 
JOHN GREENWOOD &C0^ 

ROCHESTER M.Y. 




Clarrs steel Casel RnDDer Wheel. 

FOR ROLLER SKATES. 

For use in dwellings, public faalls. 
3tc. Will not chip or injure common 
floors. Noise'eBs. Geo, P. Clark. 
(Box L.) Windsor liOCKs, Ct. 




Send for onr 
BeantifuUy Illustrated Catalogue of ^^hd I 
AND riBim Corps Uniforms. 80 colored 
faabion plates. Illustrations aod prices 
of Hats, Helmets, Caps, Ponches, Belts, 
Drum M^jor Outfits. Pompons, Plumes. 
, Epaulettes, Shoulder KnoU. Gold Cord and 
Laces, Buttons, Ornaments, Band and Proces- 
sion Plass and Banners, Cap Lamptt etc l, 

MaiMfree. UON & HEALY, Chicago.| 



WANTED TO BOKKOW. 

Working models of interest to the general public for 
exhibition in our show windows, and not over five feet 
square. We have no power. Address with full particu- 
lars, THE LONDON CLOTHING CO., Columbus, Ohio. 




ENTIRELY NEW 

The only nut lock 
based on fleehanical 
Principles, Can be 
-Used any place 
■where a jam or nut 
lock iflneeded. For 
full Information 
and prices, address 



"" aiiu prices, aaaresa 

miLM HUT LOCK CO., 186 W, Pearl St., Oitfti, 0. 



Defeats Thieves, Burglars, Fire, 

J Doors and Windows Closed or Open. 

[electricssmatting 

ThU Protection Unexcelled. 
Pew Mats under Carpets {Invisible). 

s, Address Applegate MFG. GO., GEimdeQ, 
N. J. ; mla., 628 Cti stoat St. 





KNOW THYSELF. 



A GREAT MEDICAL WORK <m MANHOOD. 

Exhausted Vitality. Nervous and Phyaioal Debility, Pre- 
mature Decline in Man, and the untold miseries flesh is 
heir to. A book for every man, young." middle-aged, and 
old. It contains 125 prescriptions rorall acute and 
chronic diseases, each one of which Is invaluable— so 
found by the author, whose experience for 23 years is 
such as prohably never before fell to the lot of any 
physician. Three hundred piiges, bound in beautiful 
French musHn, embossed covers, lull gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or the money will be refunded in every 
Instance. Price only $1.00 by mail, postpitid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Meriical Association, to the 
oflacers of which he refers. 

Address the I'eabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street, Boston, Mass., who may- 
be consulted onall diseases requiring skill and experi- 
ence. 
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NATIONAL TOOL CO., 

MANufACTURERS Or 

MACHINISTS TOOLS. 

WILLIAMSPORI PA 
PLANERS A SPECIALTY. 
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AOiii^^iPia'G;- AND zzoisi'ii^cs- 

Machinery; also, Stationary Engines, Boilers* and Ventilatinar Fans. Estimates 
made and contracts taken for constructing all kinds of Mining Machinery. 



SHAFTING, 

PULLEYS, 

HANGERS. 

PATENT FRICTION CLUTCH, 

Internal Clamp Couplings. 

Send for Illustrated Circular and discount sheet. 

Friction Clutch. A. & F. BROWN, 43 PARK PLACE, NEW TORE. 





Friction Clutch. 



■^ ^^, ^^ ■■ ■ ^ ■ ^^ RtlOFING for Buildings of i 

m,^ K ^k m m ^Z^ ■ I^B m '■ LlKht, Easily Applied, Inexpensl^ 
■i^ ■ ■■ ■ ^* ■■^■K. ^ Sackett's Waterproof SbealhlDK. 



sry description. Durable, 
BU|- ~ 



RtlOFING for Buildings of every descMptl 

LlRht, Easily Applied, Inexpensive. BUIL.DINH PAPEK- 
Sackett's Waterproof Sbeathlne. Clean to Handle^ Impervi- 
ous to Moisture, Water, and ffases. NBW YOJtK CUAI. 
TA& CllK.uiCAl. Q. 10 Waneu St., N, 



BUILDING PAPER. 



Davis.— LEATHEHMANUFACTUKB. By Chas. 
T.Davis. A General Descriijtion of the Industry, 
covering- Haw Materials, Tools, and Machines 
used. 8vo. 800 pairesand300eagravings..$10.00 

Be Buslgny.-HOKSEWOMEN: Handbook for. 
By H. L. De Busigny. A trustworthy guide for 
ladies to accomplish horseback riding. 16mn, 
cloth flexible SO 

De Jomlnl.— WATEELOO: The Campaign of; 
Its Political and Military History. By Baron De 
Jominl. 12mo, cloth $1,25 

De Konlnck-DIetz.— Chemical Analysis and 
Assaying-. By L. L. De Koninck and E Dietz. A 
Manual especially adapted for Iron Manufactur- 
ers $2.50 

De VeUelle.-MEHCANTILE DICTIONARY. 
By I. De Veitelle. A Vocabulary of Technicali- 
ties of Commercial Correspoudeuce SI. 50 

Denton. -SANITARY ENGINEERING. A 
Handbook on House Sanitation, for the use of all 
persons seeking a healthy home. By E. F. Bai- 
ley Denton, B A. Oxon $3.50 

DIenlafatt.— DIAMONDS AND PRECIOUS 
STON ES. By Louis Dieulafait. 12mo. 126 illus- 
trations $1.50 

Dlrcks.— PERPETUAL MOTION. By Henry 
Dircks. An interesting work, with many patent 
specifications and illustrations showing what has 
been attempted in this direction for nearly 300 
years $4.00 

Dixon.— THE MACHINIST'S AND STEAM EN- 
GINEER'S PRACTICAL CALCULATOR. A Com- 
pilation of Useful Rules and Problems Arithmeti- 
cally solved, together with General Information 
Applicable to ShoiLTools, ilill-Gearinif, PuUeyB 
and Shafts, Steam Boilers and Engines; embrac- 
ing Valuable Tables, and Instruction in Screw- 
Cutting, Valve and Link Motion, etc. 16mo, full 
morocco. Pocketfonn $2.00 

Dolbear.— TELEPHONE, THE. By A. E. Dol- 
bear. With Directions for making a Speaking 
Telephone SO 

Donaldson. -WATER WHEELS. By William 
Donaldson. Their Principles of Construction and 
Efficiency $2.00 

Do-Hrnlng, A. J.— HINTS ABOUT BUILDING 
IN THE COUNTRY.-AND HINTS TO YOUNG 
ARCHITECTS. Calculated to facilitate their 
practical operations. By George Wightwick, 
Architect. Wood Engravings. 8vo, cloth..$2.00 

Draper.— ANATOMY, PHYSIOLOGY, AND 
HYGIENE. A Text-Book for the Use of Schools 
and Families. By John C. Draper, M.D., Prot3S- 
sor of Natural History and Physiology in the 
College of the City of New York, and Prof esor 
of Analytical Chemistry in the University of 
New York. Illustrated. 8vo, cloth $4.50 

Dredge.— ELECl'RIC ILLUMINATION. Illus- 
trated by aboutl.BOO Figures. By JamesDredge, 
Dr. M. F O'Reilly, and H. Vivarez. Edited by 
James Dredge. Contains: I.— Electrical Measure- 
ments. II.— Photometry. III.— Dynamometers. 
I v.— Recent Dynamos and Lamps. With an Ap- 
pendix by W. Lloyd Wise, containing profusely 
illustrated Abstracts of Specifications of English 
Patents, January, 1873, to June, 1882, and hav- 
ing reference to Electrical mtttters. 2 \cA&. 

$15.^ 

Dredge (and others).— ELECTRIC ILLUMINA- 
TION. Electrical Units. Measurement of 
Electrical Intensity. Voltaic Are. Mechanical 
Production of Electric Currents. Theory of 
Dynamo-Eleetrio Generators. Magneto and 
Dynamo-Electric Generators. Conductors, 
Carbons. Arc Lamps. JablochkoffCandle. In- 
candescence Arc Lamps. Incandescence Lamps. 
By James Dredge, S. P. Thompson, Conrad W. 
Cooke, M. F. O'Reilly, and H. Vivarez. With 
Abstracts of the Specifications deposited at the 
Patent Ofllce between 1837 and 1872 having refer- 
ence to Electric liighting. prepared by W. Lloyd 
Wise. 888 pagesand 800 illustrations. Thick 4to, 
cloth.... ^ $1.50 

Drinker.— ROCK BLASTING. By Henry S. 
Drinker. A Treatise on Explosive Compounds, 
Machine Rock Drills, and Blasting $5.00 

Drinker.— TUNNELING, EXPLOSIVE COM- 
POUNDS, AND ROCK DRILLS. Giving the 
Modern Explosives, Principles of Blasting, and 
Descriptions and Uses of the Various Rock Drills 
and Compressors, together with American an<3 
Foreign Systems of Arching, and Tables showing 
Costs and Dimensions of over 2,100 Tunnels from 
every part of the World. Profiles, maps, and 
over 1,000 illustrations. Second edition, revised 
and enlarged. 4to, half bound $25.00 

Du monoel and Geraldy.— ELECTRICITY AS 
A MOTIVE POWER. By Th. Du Moncel and 
Frank Geraldy. 110 engravings $3.00 

Du Moncel.— ELECTRIC LIGHTING. By Th. 
Du Moncel. A treatise covering wide ground, 
but without technicalities $1.25 

Du Moncel.— ELECTRO-MAGNETS: Elements 
of their Construction. By Th. Du Moncel. 8vo, 
cloth 75 

Du Moncel. —TELEPHONE, MICROPHONE, 
AND PHONOGRAPH. By Tn. Du Moncel. A con- 
densed view, in popular style. An excellent book 
for those who can obtain no other $1.25 

Dnnbar.-PAPER MANUFACTURE: or the 
Practical Paper Maker. By James Bunbar. A 
guide to the manufacture tlaOO 
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Insifle Piiirc, each inftertioii < 
linck I'aire. eucli iiiHertioii ' 



- - 75 cents n line. 

- - 9i Olt iL line. 



f About elKht words to a line.' 

f.ngrmings may head advertisements at the same rate 
per line, by measurerr^nt, as the letter prest. Adver- 

■ tismtenis must be received at publication, office as early 
as Thursday mo*'mng to appear in next issue. 




here is something which will not disappoint you. It 
will cut iron as other saws cutwood. One hlade, with- 
out filing, will saw off a rod of half -inch iron one hun- 
dred times. The blade costs five cents. Files to do the 
same work would cost ten times as much. 

Men in every calling will have them as soon as they 
know about it. We guarantee full satisfaction in all 
cases. One nickel-plated steel frame and twelve saws 
sent by mail prepaid on receipt of $1.50. Hardware 
dealers will furnish them at the same price. 

Millers Falls & Co., 

74 Chambers St., New York. 



THE CATALPA8. — BOTANICAL HIS- 

tory and description of the various species of these 
favorite trees. Illustriited with three engravings. Con- 
tained in SCIENTIFJC AMUIIICAN StTPPLEiVIKNT, NO. 

461. Price 10 cents. To be had at this ofBce and from 
all newsdealers. 

PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 
II JAMES C. HAND & CO., 

614 and 616 Marlcet St., Phiiadelphia,.Pa. 




FOOT OR I ■ T M r O FOR WOOD 
POWER LAI n II O OR METAL. 

All sizes. Catalogues free. Lathes on trial. 
165 West 2d Street, Cincinnati, O. 




EW IRQM BLdWI^ 




I»OSITI-VEl 13IjJ%S'X>. 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Farts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

e. S. TOWNSBND, Gen. Agt.,8abortland St., 9 Dey Sti, 
COOKE & CO., Selllngf Agfts., 22 Cortland Street, 
JAS. BEaaS & CO., selling Agts. 9 Dey Street, 

SEND FOR PRICED CATALOGUK. 



IPRflfiPnPFfi Telescopes^ Spectacles, Bar- 

toorapliie Outfits for i 

VV. U. WAl.lUMl^EVifcCU. successors to B.&J. 
Becls, Philadelphia. lUus. Price Listfre^to any address. 



M 



•apliic Outfits for Amateurft. Opera Glasses, &c. 




PIPVPI Cfi ^S to $150. Tricycles, 
DII#lbLCO$7.5U. Velocipedes, $3. 

Standard makes. Sead for illus. catalogue of 
Wheels, Bells, Lamps, Bags, Oilers, &c. Second- 
hatwl Wheels handled. (iEO. W. RotrsE & Son. 

'p'^e^.it'TiY. EASY PAYMENTS. 



STATIONARY STEAM ENGINES ESPECIALLY 
adapted to EleJtric Lighting Purposes. Treating of the 
development of Steam Engines ; the principles of Con- 
struction and Economy : with descriptions of Moderate 
Speed and High Speed Engines. By Robert H. Thurston, 
A.M., C.E., with many handsomely executed illustrations. 
12mo, cloth, $1.50. Address, MUNN & CO., 361 Broadway, 
New York. 



PLANING AND BIATCHING MACHINES 




Special Machines for Car Work, and the latest Improved 
Wood Working Machinery of all kinds. 



URSTED 
IDO NOT 



OILERS 

•Occur. 



WHE.9E PROVIDENT PROPRIETORS KEEP 

"'HEIR Boilers perfectly clean 
•: - BY USING : • 

VAN DUZEN'S MECHANICAL BOILER CLEANER 

MANUFACTURED BY 

E.W.VAN DUZEN. CINCINNATI. 0. 



PATENTS 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific- American, continue to ex- 
amine iiDprorements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had forty years' i^- 
perien ce, and now have unequaled facilities for the prep- 
aration of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and I'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on appHcation, con- 
taining full information about Patents and how to pro- 
cure them; directions cobcerning Labels, Copyrights, 
Denigns, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa^ 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa^ 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
jaiJNN Oc CO., SoltcStors of Patents, 
361 Broadway, New York. 

BRANCH OFFICB.-Comer of F and 7th Streets. 
Washington, D.C. 



PATENT RIVETED MONARCH RUBBER BELTING. 

SpeclaUy adapted for PAPER MILLS, SAW MILLS, and 
THRESHING MACHINES. 

THE GUTTA PERCHA and RUBBER MFC. CO., 

New York. Chicano, San Fraucl8co> Toronto. 



Aluminum Bronze, Aluminum Silver, Aluminum Brass, 



FURNISHED IN INGOTS, CASTINGS, RODS, OR "WIRE. 

Our Malleable Castings can be made Of over 100,000 pounds tensile strength, with extraordinary power to with- 
stand corrosive influences, and unrivaled beauty of color. Send for pamphlet. 

THK COWIES ELECTRIC S»[ELTING AND ALUMINUM CO., CLEVELAND, 0. 



DISTILLATION UNDER ATMOSPHERIC 
Pressure.— Description of a simple and perfect arrange- 
ment for distillation in laboratories. With four lUus- 
trattons. Contained in SciENilFic ameuican Suppi-b- 
MENT, No. 461. Price 10 cents. To be bad at this office 
and from all newsdealers. 



THE BEST STEAM PUMP. 

Vnn Diizeii*8 f'atent Steam I'liinp. 

Incomparable in cheapness and effl* 
ciency. Needs no care or skill ; cannot 
get out of order; has no moving parts. 

A Sii|>ei'i(»v F 11*6 I'aiiip. 
Instantaneous and po werful,ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy. Impure, etc.). We make 
ten sizes, prices from $7 to $75. Capaci- 
ties from iDO to 20.000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
of ''Pumps." Vitii Duzeii iSc Tit'U Ciiiciaiiati* U. 




SANITARY EXAMINATION OFDRINK- 
ing Water.— By Prof. E. R. Angeil. The odor of water, 
and how to detect it. Tests and their appications. 
Nitrates and Nitrites. Lead and iron. Test for lead. 
Tests for organic matter. A valuable paper. Contained 

in SCIEVTIFIC AMEBICAX SUPfLE.VIBNT. No. 4IW, 

Price 10 cent?. To be had at this office and from all 
newsdealers. 



THE DESIGNING OF ORDINARY 

IKON HIGHWAY KIMDGES. 

Illustrated by N um erous Engraving.s and 7 1^'olding Plates. 
Showing Bridges ActuallylCbnstructed, and Giving Their 
Dimensions ; also containing 42 Tables. Price, $4^. By 
J. A. L. Waddell, C.E., B.A.Sc, MA.E. The very com- 
plete index will prove of great convenience to both 
studenti and engineers, using the work as a bonk of ref- 
erence. Address, MUN N & CO., 3H1 Broadway, New York. 



ELEVATORS 

With best safety devices for Passenger and Freight Ser- 
vice.-MORSE. WILLIAMS & CO., Propr's. 

Morse Elevator works, Philadelphia, Pa. 



I'rovldenoet It. l«(rark Ht.), Six minutes' walk weBtA-omstatiOD. 

Original and Only lluilder of the 

HARRIS-CORLISS ENGINE, 

With Harris Pat. Improvenients, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J.W.HIII, M.E. PrlceSI.25. 



WATERS for Drinking, Boiler, and M'f'g Purposes 
Analyzed and Reported on by Austen &, Wilder 
Analytical and Consulting Chemists,New Brunswick, N.J, 



I.OCOMOTIVI-: ENGINE RUNNING AND MAN- 

agement. A treatise on Loccmotive Engines; showing 
their performance in nmnlng d iflfterent kinds of trainswith 
economy and dispatch; also, directions regarding the 
care, management, and repairs of Locomotives, and all 
their connections. By Angus Sinclair. ITiird edition 
just issued. The work consists of chapters on Engineers 
and their Duties; Inspection of Ijocomotives ; Running 
a Fast Passenger Train ; Running a Fast Freight Train ; 
Hard Steaming Engines; Imeclors: Accidents to the 
Valve Motion ; Accidents to Cylinder and Steam Connec- 
tions; The Valve Motion; Laying OutLink Motion; The 
Indicator; The Westinghouse Air Brake; The Eames 
Vacuum Brake; Tractionand Speed; and numerous other 
subjects interesting to those engaged in designing, hand- 
ling, or repairing the locomotive. The work forma a re- 
liable hand-book for Locomotive Engineers and Firemen. 
12mo, neat cloth, $2.00. Address, MUNN & CO., 361 Broad- 
way, New York. 




Bl SB'S 

Celebrated Orifonal 

BALTIMORE „ 

FIRE-PLACE HEATERS, 

To warm upper and lower rooms. 

The handsomest, most economical 

Coal Stov es in the World. 

B. C. BIBB* SOX, 

Foundry, Office ancl Saieirooin, 
39 AND 41 LIGHT^REET, 
Baltimorefjf 

Mabblbizbd SlatsT 

^7* Send for CircuUrs. 



SWIMMING-.— DESCRIPTION las' THE 

method of teaching swimming employed in E'rance; 

with 6 illustrations. Contained in Scientific Ameri- 
I CAN Supplement, No. 462. Price 10 cents. To be 
i had at this office and from all newsdealers. 






r^) VTRADL MAHtK 



The Best in the World. 

We make tbe Best PaekInK that can be made regardless 
Of cost. Users will sustain us by calling for the "JEN- 
KINS STANDARD PAOKING." 

J3uF, "Trade Mark "is stamped, ^u every sheet. None 
genuine unless so stamped. B^ SShd for Price List " B." 

JENKINS BR08., 
t\ Jolin Street. N. Y. ro Kiiby Street, Boston. 



. . "--='",^n car '^"d finl gray iron also steel 

'Mat I EADLEvt^^STmGSFROMSPECIftL ^ 

i^;.rijnMAS DEVLIN 4 COX f,n.shino. '^'^umg 'Muf,-*! 




Wooi WorMng MacliEery, 

Universal Saw Benches, Buzz 
Planers, Turning Lathe for Pat- 
tern, Cabinet, and Wood Working 
Shops, Single and Double Rotary 
Bed Surfaeers, Stretching Ma- 
chines, Blind Slat Planers, etc. 
HERBERT BAKER, Foundry 
and Machine Works, Toledo,Ohio. 



REFKESHING RECREATION. 

With our i^vrivorted amateur photographic outfits pic- 
tures of the highest degree of excellence may be obtain- 
ed. Call at our storeor write for Manual of Instruction. 
S^nf gratis. SCOVILL M't^'G CO. Established in 180*^ 
Salesi-ooms, 423 Broome Street, New York. W. Irving 
Adams, Agent. 



Hoofing', Building' Felt, 

Steam Fackiugrs, Boiler Ooverings, 

Fire Froof Faints, Cements, Ete. 

Samples and Descriptive Price Lists Free. 

H, W, JOHNS M'F'G CO,, 87 MAIDEN LANE, N. Y, 

175 Randolph St., Chlcapro] 170 N. 4th St„.Philadelphls. 



PEBFECT 

NEWS PAPER FILE 

The Koch Patent File, for prese"yln(? newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American 8FppLEMENTcan.be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers SciE,;:T?nTC American 



ENOINEEB'S POCKBT BOOK. 



BY 



Charles U. Haswell, Civil, Marine, and Mechanical En- 
gineer. Giving Tables, Rules, and Formulas pertaining 
to Mechanics, Malhemattcs, and Physics, Architecture, 
Masonrv, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pages, leather, pocket-book form. Price $4. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. ; 



INJECTORS 



For all kinds of 

Steam Boilers. 

EUE yih'G. Co., Filbert St., 

Philaaelphia, Pa., D. S. A. 




THE 

PU8EY& JONES CO. 

WilmfnEtoiii Delaware. 



BUILDERS OF ALI. DESCRIPTION OF 



ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers con- 
talnlne the Invention described in Letters Patent. Issued to Eli w. Blalce. June loth , 1858, togeth- 
er with Nkw and VALt-ABrE iMPiioTKMiiNTS, for Which Letters Patent were granted May 11th. 
and July 20th, 1880. to Mr. S. L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture nf Blake Crushers in this country and Enffland. 
, ^FARREI. FOUNDIIY ANI) MACBINIi CO., Alnnnfr*,, AuMiiin, Cpiin. 
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ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE, 

FOB 

Dnrlliiiirs & Conntry Seats 

ijtmplest! Cheapest 1 Eoo- 
nomieall Absolutely Safe 1 

Itrliiinatcr Irea Works, 

C. H. Delamater & Co., 
Proprietors, 

16 Coi-tinndt Street, 
New York, U.S.A., 

And 40 Dearborn St • 
Chicago, 111. 



E 



VAPORAIfNG FRUIT 

Full treatise on improved 

methods, yields. profit8.jprice8 
and g'eneral Btatistics, FREE. 



AMERICAN MAN'F'QCO. 

p. O. BOX R. WAYSESBORO, PA. 
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Tbey combine tbe brass seat and rubber 
disks. We guarantee tbem to weigh more 
than any others in the market. 

Samples sent "or trial. 

BOllAND & THOMPSON, Mannfactiinn 

317 RIVEK, ST., TllOY, N. Y. 



Prof. Chas. F. Chandler, Ph.D., 

OP THE 

SCHOOL OF MINES, 

Columbia College, NEW YORK, 

Has assumed the Editorship of 

Anthony's Semi-Moutlily Pliotograpliic 

Which is admitted to be the best Photogrraphic Helper 

that is published. 

Amateurs oi* Pi'ofeMsionnls 

Who need any advice caii-CibtaiiLitjthrQU£h__its_i2fMT^ 

spoTidence Colwrnn. It will pay you to subscribe for it. 

Sample Copies Free. Subscription, $2.00 per Annum. 

E. & H. T. ANTHONY & CO., PUBLISHERS, 

591 Broadway, New York. 

PHOTOGRAPHIC OUTFITS AND SUPPLIES. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 




riibllelicd Weekly, »S.SO a Yenr^ «1.C0 Six Mentha. 

This unrivaled periodical, now in its forty-fli-Ht yenr, 
continues to maintain Its high reputation for excellence. 
and enjoys the largest circulation ever attained by any 
Bcientiflc publication. 

Every number contains sixteen large pt^es, beautifully 
printed, elegantly Illustrated ; It presents in popu ar 
style a descriptive record of the most novel, interesting, 
and important advances in Science, Arts, and. Maimfao- 
tuFes. It shows ther!>roeree»of ttoe-Wwi*ia respect to 
New Biscoverles and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering In all branches. 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence In every 
community where it circulates. 

The Scientific American should have a place In 
every Dwelling, Sbop, Offlce, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, OflKcials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people In every walk 
and profession In life, will derive benefit from a regular 
reading of Thk Scientific American. 

Terms for tbe United States and Canada, 13.20 a ye8T ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

lYIUNN &: CO., Piiblinthcrs, 

361 Broadway, New York. 



Scientific American Supplement. 

The Scibntifio American Supplement Is a sepa- 
rate and distinct publication from Thr Scikntifio Am- 
erican, but Is uniform therewith In size, every number 
containing sixteen large pages. Thk Scii:ntipic Am- 
erican SUPPLiCMicNT Is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archseology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Kail- 
way Engineering, Mining, Ship Building. Marine En- 
gineering, Photogrnphy, Techhnoiogy, Manufacturing 
Industries, Sanitary Engineering. Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects Is given, the whole 
profusely Illustrated with engravings. 

The most important EngitieeHng Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described In the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific AM- 
BuiCAN and one copy of the Supplement, both mailed 
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